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Modern Stable of Briarcliff Dairy Farm, 


Atlanta. 


Use of Electricity on Dairy Farms to 


Increase Production 


Proper Lighting and Use of Electric Fans in Georgia Farm 
Stables Results in Greater Quantity and Better Quality of 
Product—Value of This Argument to Electrical Industry 


The use of electricity on the farm as an aid to the 
emt in the performance of many arduous tasks 

nd to bring to him the improvements of the city has 
been advocated so much as to have almost reached 
the stage of being boresome. Its use in stimulating 
tl e pudeion of the different animals, by creating a 
better atmosphere and improving the sanitary con- 
ditions of their surroundings, has only recently been 
brought out and is still regarded with suspicion by 
many. That the establishing of this use as a fact will 
aid materially in the introduction of electricity to 
many farms cannot be doubted however, and the 
manufacturers cannot afford to disregard any oppor- 
tunity to advance its use for this purpose. 

The farmer contrary to the common belief is not 
naturally tight-fisted or unprogressive, but is inher- 
ently a sound business man. His timidity in accept- 
ing many modern improvements is the result of the 
many bogus propositions to which he has been sub- 
jected rather than to stinginess. Furthermore, he is 
accustomed to hard work and when not engaged in 


this work is idle. The labor-saving feature of a de- 
vice therefore does not appeal to him as it does to 
the business man who can immediately utilize the 
labor released by these devices for other and more 
productive purposes. 

If it can be proven to the farmer that by adopting 
a certain type or kind of appliance he can increase his 
income without the expenditure of any additional 
capital other than for the apparatus he will undoubt- 
edly be much more interested than he will if the appli- 
ance is represented only from the standpoint of being 
a convenience or labor-saving device. For this rea- 
son the method and equipment which has brought 
the production of a cow to a point where the daily 
production of milk is 44 quarts should be as interest- 
ing to that part of the electrical field which deals with 
farmers as to the farmers. 

The dairy farm offers the best opportunity for this 
advancement, due to the natural exacting character- 
istics towards cleanliness of the cow. This charac- 
teristic is exemplified by the added production which 
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results when any special attention is paid to the sani- 
tary conditions of the surroundings. The need of 
such sanitation is further emphasized by the suscep- 
tibility of these animals to tubercular diseases which, 
in addition to having a fatal effect upon the herd is 
communicated to the milk product. For this reason 
milk produced under insanitary conditions is often 
blamed for the spreading of this disease and such 
methods are strongly recommended by health officials 
and others interested in sanitary conditions. 

Asa D. Chandler, Jr., owner of the Briarcliff dairy 
farm at Atlanta, Ga., may be considered by some as 
having gone to extremes in combating these effects, 
but he has found, nevertheless, that catering to these 
instincts of the cow has paid a very satisfactory re- 
turn in the quantity and quality of the product. The 
furnishing of individual drinking-fountains and elec- 
tric fans in the barn may seem too luxurious for cows 
but when it is remembered that one cow, 
“Lizze,” produces 44 quarts of extra pure milk daily 
since being kept in Stich a barn, the advantages are 
apparent. 


to some, 


FEATURES OF BRIARCLIFF FARM. 


Undoubtedly Briarcliff dairy farm is as modern 
and scientifically conducted as the most exacting cus- 
tomer would require. Briarcliff was oriignally a 
chicken ranch which has been remodeled for dairy 
purposes and the illustrations show that the most 


modern methods are employed in caring for the cattle. 
The barn is provided with concrete floors, wooden 
blocks, electric lights and fans, steel frame stalls, 
such rail is installed over the feed pit for distributing 


ELECTRICAL REVIEW 


the feed. The automatic drinking fountains are also 
novel drinking fountains, milking machines, concrete 
feed troughs and electric equipment for the silo and 
bottling the milk. 

The farm has a colony of 180 full-blooded, reg. 
istered, Holstein cattle. They are a fine family and 
universally conceded to be the best stock for level 
pastures. Their value is based on their direct pro- 
portional response in milk to scientific feeding and 
careful housing. 


CLEANLINESS FEATURE OF Barn. 


The interior of the barn as can be seen by the 
illustration reminds one a hospital ward. Fresh air 
and light are supplied in abundance by the numer- 
ous windows on each side equipped for easy adjust- 
ment. The floors, walls and ceiling are of concrete 
and suggest cleanliness by their spotlessness. The 
barn is cooled in summer by means of Westinghouse 
ceiling fans, which also serve to furnish adequate ven- 
tilation in winter. Special attention was given to the 
lighting arrangements which would meet the require- 
ments of the most modern office building. The steel 
rails and stanchions were chosen because they are 
easily kept clean and occupy but a small amount 
of space. 

The rails for the nematin Sate ceiling 
in the foreground indicate thatthe spotless condition 
is not the result of manual labor entirely. Another 
such rail is installed over the feed pit for distribu- 
ting the feed. The automatic drinking fountains are 
also shown in this picture. One of these fountains is 
attached to each stall. They are arranged so that a 
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View of Silos 


Showing Method of Filling by Motor Power. 
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ELECTRICAL REVIEW 


Feed Pit of Briarcliff Stable, Showing Westinghouse Electric Fans. 


mall amount of water is always in the bottom of the 
ment cup to entice the cow. When the cow makes 
attempt to drink the valve is forced open which 
nsures a supply of fresh water always. The feed 
troughs are scientifically designed to prevent the ani- 
ils from feeding too rapidly or overeating, either of 
which is detrimental to both the cows and the milk. 


BOTTLING AND MILKING ELECTRICALLY. 


The milking is done entirely with vacuum-milking 
machines which prevents any dirt from getting into 
milk, besides greatly accelerating this tedious 


operation. From the vacuum cans the milk is emptied 
o a larger can and taken to the electrically operated 
ry. 

In this dairy the milk is cooled and separated or 
steurized by electrically driven machinery. From 
re it passes to a bottle-filling machine also elec- 
lly operated, where the bottle is automatically filled 

and sealed. 


CUTTING AND STORING ENSILAGE. 


Mr. Chandler considers green corn ensilage as the 
next best thing to green grass as a milk-producing 
food. The difficult problem of storing this food was 

lso solved by using electric power, as is shown in 

illustration showing the silos. The green corn is 
ut with a 15-hp. motor-driven cutter and blown 
through a conveyor into the top of a 4o0-ft. silo. The 
savings effected by this method each year easily war- 
‘ant the expenditure involved in the purchase of the 
apparatus. 

In addition to the added production which is ob- 
tamed by keeping the cows in these surroundings, 
the value is evidenced by the great demand which has 
been created for Briarcliff products. All the Briar- 
cliff pure milk, cream, buttermilk and pasteurized 
milk which is produced is immediately sold to its 
discriminating customers, which include many of the 
famous Atlanta hotels. 


WAR TRADE BOARD’S POLICY ON IMPORT 
RESTRICTIONS. 


The War Trade Board announces that the follow- 
ing policy has been determined upon in the relaxation 
of restrictions upon imports. All announcements of 
relaxations will relate only to shipments made from 
the country of origin after the date of the announce- 
ment and will not validate in any manner shipments 
made prior to such time in violation of the import re- 
strictions. The War Trade Board will take up sepa- 
rately on its own merits each case of shipment made 
in violation of the regulations and will permit entry, 
if entry is permitted at all, only under such conditions 
as will, according to the particular circumstances of 
each case, do justice to importers who have obeyed 
the regulations, by preventing those who have not from 
obtaining any discriminatory advantage as a result of 
such shipments. 

In regard to the large shipments of restricted 
articles which have been made to Canada during the 
time the restrictions were effective, the War Trade 
Board announces that the relaxations will not author- 
ize the licensing of such shipments. The policy will 
be against licensing such shipments until the lapse of 
a very considerable interval after the lifting of the 
restriction upon importation from the country of 
origin. The purpose is to allow ample time to im- 
porters who have obeyed both the letter and the spirit 
of the regulations to complete shipments from the 
country of origin before any consideration is given 
those who attempted to circumvent the restrictions by 
making shipments into Canada.. It is the purpose of 
the War Trade Board throughout to prevent the ac- 
crual of any unfair advantage to importers who have 
disregarded either the letter or the spirit of the regula- 
tions over those importers who have co-operated patri- 
otically with the War Trade Board by yielding scrupu- 
lous obedience to the import restrictions and assisting 
in accomplishing the objects of the restrictions. 
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Growth of Electricity Supply in the 
United Kingdom 


Official War-Time Figures Now Available Show Vast increase in 
Generating Capacity and Output of British Electrical Undertakings 


(By Our BritisH CORRESPONDENT. ) 


As the result of many things that have happened 
during the war electricity unquestionably stands far 
higher in the British national estimation than it did 
five years ago. Under the exceptional stress and 
strain of the period there has been such an oppor- 
tunity as never before for those instruments and agen- 
cies that make for efficiency. In this respect elec- 
tricity has proved its ability absolutely and the closing 
months of nineteen eighteen found it the favored 
child of politicians and statesmen seeking support at 
the polls, the hope of industries which have latterly 
found it to be a better agent than they formerly gave 
it credit for, and the greatly desired but not always 
available (under war-time restrictions) handmaid in 
the domestic circle. The first of these classes have 
“adopted” electric power policy as a subject for 
national action in the interests of industrial develop- 
ment, efficiency and economy, when work must be 
found for the returning fighting forces and for the 
demobilized munition workers, when increased pro- 
duction must be secured with such efficiency as to im- 
prove the compensation of the worker, and when fuel 
resources must be conserved. The second class have 
learned, in high pressure practice, of the manifold 
points of efficiency of electrical application in almost 
every kind of industry, and find it necessary on va- 
rious grounds to economize fuel consumption. The 
third class faced with coal and gas at a hundred per 
cent advance on pre-war prices, and with the domes- 
tic servant problem more difficult than even it was 
five years ago, are ready for additional connections 
in the household for heating, cooking and small power 
service as soon as ever the authorities permit and the 
installation materials are more freely available. 

Electrical men have of course known all along 
from what was happening in their various areas of 
supply how important a national service electricity 
supply undertakings have rendered in expediting the 
production of munitions. Yet in all probability few 
of these had a full conception of the vast plant exten- 
sions that were being made throughout the United 
Kingdom wherever a public power station stood con- 
veniently located for serving either existing industrial 
works or factories erected expressly for war service. 
Independent altogether of the very large plants that 
have been put down for separate generation at special 
national works, and the smaller plants at camps, aero- 
domes, hospitals and so forth, there has been in 
progress a new plant activity which is almost phe- 
nomenal. Details of this were issued by the Min- 
istry of Munitions in London little more than a week 
after the signing of the armistice. The material could 
not be published earlier for obvious reasons, but inas- 
much as they indicate one of the main ways in which 
electricity helped in the winning of the war, they 
should be placed on record here. The story can be 
told effectively by setting out some of the principal 


figures compiled by the department of the ministry 
which is responsible for this branch of munitions 
operations. The following figures show only the 
undertakings that have added or ordered additional 
engine room plant since June 30, 1914: 


TABLE I. 


Municipal. 

Total number of undertakings op- 

erating 
No. of undertakings who have in- 

stalled or have been authorized to 

install more plant 
Plant capacity of undertakings re- 

ferred to above at June 30th, 1914.500,071 Kw. 
Additional plant installed or sanc- 

tioned (July Ist, 1914, to October 

31st, 1918) 645,072 Kw. 

The kilowatt-hours sold by the above 

takings were as follows: 


351,685 Kw. 


324,453 Kw. 
76 under- 


TABLE II. 


Municipalities. 
1,384,185,750 Kw-h. 
802,333,100 Kw-h. 


Companies. 
1,160,337,146 Kw-h, 
691,116,312 Kw-h. 





Increase in three years 581,852,650 Kw-h. 469,220,834 Kw-h. 
It having been alleged that Sheffield district— 
where there has been and still is need for enormous 
electric supply development to meet the big progress of 
special industries (iron and steel, etc.)—had been 
denied the necessary electrical expansion by the Min- 
istry’s authorities, and that the North-East coast un- 
dertakings had received privileged treatment at their 
hands, figures have been compiled showing what has 
occurred in these areas. Rotherham and Sheffield 
may be treated as practically one vast continuous 
area of power-using factories; together they have 
installed or ordered during the war about one-seventh 
of the extensions of all the local authorities and com- 

panies combined: 
Sheffield Rotherham N. E. Coast 
Corporation. Corporation. Power Cos. 

Kw. Kw. Kw. 

Plant capacity of power 

stations in 1914 23,225 5,150 
Installed or ordered since.. 73,000* 63,350 


138,350 Kw 
70,500 


86.200 
114,200 





capacity in- 
.. 96,225 


166,725 Kw. : 
580% 232% 
60 sq. miles 1,400 sq. miles 
186,220,901 563,365,976 
31,474,377 344,544,247 


Increase in three years 154,746,524 Kw. 218,821,729 Kw. 
*This excludes a further 50,000 Kw. provisionally sanc- 
tioned for Sheffield. 
In the following figures there is shown the pre-wat 
plant capacity, also the kilowatt additions down to 


Total plant 


stalled or on order .. 2),400 





Increase on 1914 of 

Area of supply 
Kilowatt-hours sold, 1917.. 
Kilowatt-hours sold, 1914.. 
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date, of the municipal and company undertakings in- 


cluded in the third and fourth lines of Table I: 





MUNICIPALITIES. 
Plant 
capacity 
June, 
Name of Corporation. 1914. 
Kw. 
Ab scveccecciteciadestases 8,380 
RES ccicwnstedacvedecsuciace ses 309 
8. AYE ccccccscccccscceesccaceccene 1,100 
4. Barrow-in-Furness .............. 2,525 
KTS. fav cuansccddeweenkvsese 5,092 
Wes caves cecescceccuneeuen 1,945 
a eee Pe ee 13,300 
a errr ere 33,000 
9. SPRL EE EE TEL 7,600 
Re ee err et oer 16,800 
ee i ga akssaudnbeaaeeesecane 12,100 
a . Bee cy acdiaceaeend nwa enetsy 15,050 
a Die > obec adden pees 2,700 
BOO ccwcvcdsicatedaciwekesescens 5,700 
O. Coe ond aeiabdaaeaes 2,670 
“Se ee re ee 1,800 
. DE Fic diadewtsdenrierecccnsan 7,050 
CIE oan can ec caieiedaseennn 54,900 
ee re ee ee 4,800 
Oe FIs sedirosscvenseasvans 7,450 
Oe FRE sae htideakedckncetsineceaynes 10,210 
Tee \ cinch eevineeswansnweeee 3,500 
Ria caikca dade cctcncsacncs 3,000 
TO 6 accdsisdccsiscedatecas 1,140 
ee “ere nn eer ee 22,940 
SUE cceiscrbcbunnanns cethwees hase 515 
, LA Se co cdcddantccsnan 38,500 
Ta hice cexccssaesdanecs 1,200 
a err eee 700 
Ce a ea a red eeaecees 2,450 
WN ck ce viccemmansdntawes 2,075 
ee BD h.dckcoecsanncoemedans 72,300 
WEE chen c0ckcctsan buen cboace 7,100 
eee ee ,640 
i. POM sstcacenstoenercacdieieate 4,200 
De. PR cd dseccacsnsescicusses 5,475 
We SUM casedcccdsssens acnecendas 10,000 
2. eee 4,450 
OE, DE aot oii cc ctmexbewekee ee 690 
rrr re 5,150 
Oe. Ec oa cindceeceaacuts cae 8,850 
TS fie xicebaneneweeas 23,225 
i SMR 6-65 dS 56s dct ececsiean 5,680 
Se Re ee rere ee 4,850 
ee 7,650 
i: DOME Gc teds ccpeccasasaenc 5,500 
.. SO ees cdsccccanswcstans 8,500 
Ss ere rere 5,100 
CE TD Sacceicecenlncsese+eenes 1,400 
CWI, ig bGis au acd nina kote aeons 370 
or rere 2,500 
SS errr mar 3,150 
Oe WORE BND onc as vexesesanes 3,300 
| NR ea oe 4,820 
5). Wolverhampton ...........s.ce0. 7,050 
OG. TQS cucaveénncetcccccatadnns 4,620 
500,071 
COMPANIES. 
Plant 
capacity 
June, 
Name. 1914, 
Kw. 
l CREE, SID» 5 o-4 cciaren vee eee 26,283 
ee ee Eee ee 27,000 
S COG We ekccacs cosxcicaseics 35,000 
4. County of London .............. 19,800 
© Lamcaghiive Edee. .....cccccescees 16,500 
6. London Electric Supply ......... 25,450 
/ Meteey POE GO. x iscsescccsce 4,900 
R Me fcoccccesssuusdiean 22,500 
9. Midland Electric ................ 10,600 
10. Newcastle-on-Tyne and Assoc 
CW cc ucautebrenesa Wrcdieei od ard 86,200 
. Nest BN oo gids caccsnnan 16,122 
EZ. Scottie Com ......csccdsiceces 8,300 
3. Shropshire, Worcs. and Staffs... 28,325 
™. Soult WRG ...casnceccdeudthe cs 6,000 


Installed 


or 


authorized 


since. 
Ww. 

9,380 
1,607 
1,500 
5,000 
5,000 
2,305 
10,500 
51,650 
10,900 
27,450 
4,000 
9,000 
4,200 
3,000 
2,880 
2,320 
7,500 
99,050 
13,400 
4,000 


1,250 
4900 
4.000 
6,500 
16,450 
5,380 


645,072 


Installed 
or 
authorized 
since. 
Kw. 


114,200 
21,068 
6,230 
15,850 
15,000 
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3 or vanhe GOUT ELE 7,950 
De SE oa cc cccseacseeeses 1,180 4,000 
Ree, SEE ME. Eis oaddvcececiccios 1,030 3,650 
PR ME Wigs bosses cecacccaues 1,100 1,000 
ee eee 14,500 12,000 
ae re 695 1,335 
WE. Peak oes ebctancekavbeseues 351,685 324,453 





AN ELECTRIFIED PAPER MILL. 





Big Plant of the Brown Co. Is Largest User of Industrial 
Electric Power in New England. 


In the vicinity of Berlin, N. H., on the Andros- 
coggin river, are located the mills of the Brown Co. 
(formerly the Berlin Mills Co. and the Burgess Sul- 
phite Fibre Co.) which, aside from their prominence 
in the pulp and paper industry, are the largest indus- 
trial users of electric power in the New England 
states. Starting in the lumber business, this company 
entered the field of pulp and paper manufacture in 
1892, and throughout its existence has been noted for 
its successful financial and progressive operating poli- 
cies. Early in its history the Berlin Mills Co. recog- 
nized the advantages to be gained by the use of electric 
power, and practically all of the mechanical opera- 
tions are now performed through the medium of mo- 
tor drive. 

To carry on its extensive operations, the Brown 
Co. generates 25,500 hp. hydoelectrically from the 
Androscoggin river, and augments this by 10,000 hp. 
in steam turbine-driven generators. Most of this gen- 
erated power is either two or three phase, 60 cycle, at 
either 2400 or 10,000 volts. The company also gen- 
erates about 5000 hp. at 600 volts direct current. 

These mills present nearly all types of motor appli- 
cations encountered in pulp and paper-mill work. This 
company used practically 15,000,000 kw.-hr. per 
month, which in 1917 equaled about 12% of the entire 
central-station output of the New England states. 

Of a total of 1200 motors installed, aggregating 
41,500 hp., approximately two-thirds are of West- 
inghouse makes. To mention only a few of the motor 
applications, there are 56 75-hp., 695-rpm. wound- 
rotor motors driving beaters through chain drive; 
eight 250-hp., 390-rpm., and three 150-hp., 383-rpm. 
type CW motors direct-connected to E. D. Jones & 
Sons’ Jordans. 

For driving a 165-in. Fourdrinier machine pro- 
ducing approximately 50 tons of Kraft paper per day, 
the Brown Co. has installed complete Westinghouse 
equipment. The variable-speed end of the paper ma- 
chine is driven by a 400-hp., 550-volt, 86 to 600-r.p.m. 





Fig. 1.—2500-Kv-a. Condensing Westinghouse Turbine-Gener- 
ator and Exciter Set, Switchboard and Two 1500-Kv-a. 
Transformers in Plant of Brown Co., Berlin, N. H. 
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adjustable-speed, direct-current motor, while the con- 
stant-speed end is driven by an alternating-current 
constant-speed motor taking power from the main 
power-supply system. Power 1s furnished to the 400- 
hp. motor by a 300-kw. 600-volt direct-current gen- 
erator, with a direct-connected exciter, geared to a 
noncondensing steam turbine. This outfit is designed 
to run on 100-lb. steam pressure and the turbine ex- 
hausts under 5 to 10-lb, back pressure into the dryers 
of the paper machine. The 7 to I speed range on the 





Fig. 2.—Beaters Operated by 75-Hp., 690-R.p.m. Wound-Rotor 
Motors Coupled to E. D. Jones & Sons Majestic Jordans. 
Located in the Gallery. 


400-hp. motor is obtained by combination motor and 
generator-field control through the medium of a con- 
trol panel with motor-operated rheostats. The entire 
drive is highly successful. 

Aside from the electric drive itself, several advan- 
tages are obtained by the use of a steam turbine. 
The steam is supplied to the dryers free from oil; it 
is a well known fact that a thin coating of oil on 
the inside of the dryers causes a considerable loss in 
heat transfer from the inside to the outside of the 
drver. Moreover, the turbine is located more conven- 
ient to the live steam supply, and the motor is located 
more convenient for the drive of the variable-speed 
end of the paper machine. 

Two more paper-machine drive equipments are be- 
ing installed similar to the one described. Each of 
these outfits will consist of a 300-hp., 250-volt, 100 
to 700 r.p.m., direct-current motor supplied from a 


/ . . . 
250-kw., 250-volt direct-current generator with direct- 


Fig. 3.—Two 250-Hp., 385-R.p.m. Westinghouse Wound-Roter 
Motors Coupled to E. D. Jones & Sons Majestic Jordans. 
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connected exciter, gear-driven by a non-condensing 
steam turbine, and an automatic, motor-operated con- 
trol. These will supersede steam-engine drive on 
paper machines having a production of approximately 
50 tons per day. 

Direct current at 600 volts is used to produce bleach 
and caustic soda by the electrolytic process. The 
electrical equipment for this process consists of direct- 
current generators and synchronous converters. The 
new substation is designed for 1000-kw. Westing- 
house synchronous converters with induction regu- 
lators, two of which are already installed. 

A Westinghouse 300-amp. portable arc-welding 
set is used for mending digester shells and repairing 
various other machines and equipment. Machinery 
which has been damaged or badly worn and would 
otherwise be scrapped can be placed in first-class oper- 
ating condition by the use of this equipment. The 
machinery thus restored to usefulness and the saving 
of time have proved to be important items of economy 
in the operation of the mill. 





ELECTRIC STEEL FURNACES IN ENGLAND. 
Héroult Furnace Finds Widest Use — Transformer 
Capacity for Furnaces of Different Sizes. 


In a recent paper at the Staffordshire Iron and 
Steel Institute F. J. Moffett gave the following figures 
relating to electric furnaces installed in the United 
Kingdom at the end of 1917. Of the total (140) 
nearly one-half were in the Sheffield and Rotherham 
district where there have been such vast extensions in 
the iron and steel industries and in the applications of 
electricity in connection therewith consequent upon 
munitions and shipbuilding demands: 

Héroult 
Greaves-Etchell 
Electro-metals 
Renner felt 
Stobie 

Other makes 

Mr. Moffett said that the arc furnace had estab- 
lished its‘ superiority from a commercial point of 
view. The induction furnace now being very rarely 
adopted in England for steel refining. 

The standard sizes of furnaces with the trans- 
former capacity and the approximate units per ton of 
finished steel were thus stated by the author: 


46 varying from 14%—10 tons 
31 varying from — 12% tons 
7 varying from tons 
8 varying from 2% tons 
} varying from 5 5% tons 


Transformer capacity. Kw-h. per ton 

300 Kw. R50 

2% tons (long) 500 Kw. 800 

5 tons (long) 800 Kw. THO 

The decrease in the kw-h. per ton does not go on 

indefinitely ; when the capacity of 15 tons is reached, 
the kw-h. per ton appear to reach their minimum 
value. Sir Robert Hadfield, in a recent account of the 
fuel and electric power’ consumption in his works at 
Sheffield, stated that in 1917 the energy consumption 
per ton used for 31,850 tons of electric steel was 782 
kw-h. 


Size. 
2800 Ib. 





ROUGHENED VERSUS OPAL GLOBES. 


According to the Elektrotechnische Zeitschrift, the 
German Association of Lighting Technique, taking 
steps toward the unification of designations of light 
sources and the employment of diffused light to dimin- 
ish the intrinsic brightness of light sources. A number 
of experiments made with various burners and dif- 
fusing globes showed opaline globes to be very much 
superior to roughened globes. 
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Extensive Use of Electricity for San 
Francisco Harbor 


Pier, Dock and Street Lighting—Electric Clock System—Harbor 
Lights and Fog Signals—Fire-Alarm and Telephone System— 
Electric Repair and Maintenance Service—Features of Wiring 


The State of California owns and operates the 
bor facilities of San Francisco, these being admin- 
ed by the Board of Harbor Commissioners. In- 
led in these facilities are 46 piers, a belt railway 
for connecting the piers with the railroad systems, 
Ferry building where the ferries across the bay 
inate and where the offices of the Harbor Board 
located, besides a roundhouse for the belt line, 
erous repair shops, storage buildings and other 
irtenances. In all of these structures extensive 
is made of electricity for light, power and signal- 
in fact, aside from the belt railway which may be 
rified in the not distant future, electricity is used 
lusively for these purposes. Interesting features 
‘onnection therewith will be pointed out in this 
wrt) ‘le. 


\ND Pier LIGHTING. 


STREE1 


One of the most interesting of the numerous elec- 
trical features is the remote-control system which con- 
trols all street and pier lighting along the Embarcadero 
between Channel and Mason streets, a distance of 

bout four miles. The lighting of the 46 piers is under 

this system. The remote-control system is centralized 
in the office of the chief electrical engineer, on the 
second floor of the Ferry building, and occupies two 
pannels on the main switchboard. The street lighting 
system along the Embarcadero consists of a continuous 
line of high-efficiency electroliers, 200 in number, and 
divided into 7 sections, directly controlled from the 
central switchboard in the Ferry building. 

Pier illumination has been greatly improved by the 
substitution of the nitrogen-filled Mazda lamps for the 
older vacuum type. Flood lights are placed on the 
bulkheads and are used to illuminate the ships tied 
up along the docks. Each of these is a rooo-watt 
projector lamp, two being usually mounted on one 


post; they throw a powerful flood of light along the 
entire length of the longest piers, illuminating the ships 
from bow-to stern. Other lamps of 100 watts each 
are placed just over. the doors on the outside of the 
piers, facilitating the unloading of ships at night. 
These fixtures are usually of the gooseneck type. 

In the interior of the docks, 250-watt Mazda C 
lamps with steel reflectors are placed along the center 
of the ceiling and are spaced go ft. apart. ‘This row 
throws abundant light to all inner parts of the build- 
ing, enabling the night watchman to inspect all por- 
tions of the interior. On either side are 100-watt 
Mazda lamps usually placed 60 ft. apart. The lamps 
along the center burn all night and are operated by the 
Harbor Board, but the 1o0o-watt lamps placed along 
the sides onthe interior of the sheds are operated by 
the shipowner leasing the shed. Operation of the 
250-watt lamps is remote-controlled from the Ferry 
building. By pressing the proper button on the main 
switchboard, the circuit is closed to the solenoid switch 
at each pier, which throws the lights on or off as 
desired. The condition of the lights is indicated on 
the main board by a telltale light. 

All electrical work on all new piers is installed by 
the electrical department. All electrical apparatus, 
such as panels, meters, solenoid switches, etc., is stan- 
dardized, which results in a considerable saving in 
time and expense of maintenance. Just inside the main 
door of each dock is placed the solenoid switch and 
meter, inclosed in steel box, which is always kept 
locked and only authorized employes of the Harbor 
oard can have access. The private switches, meters, 
etc., for the side lights are located adjacent to the 
harbor equipment and access can be had to these by 
the shipowner or lessee of the dock. 

An underground conduit system extends along the 
Embarcadero along the entire waterfront, and carries 














Typical Pier in San Francisco Harbor, Showing One of the Floodlight Pillars with Two Projectors for Lighting the Slip and Ships 
in It, Also the Gooseneck Fixtures Along Sides of the Dock. 
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all electric lines for telephone, lighting, power, etc. 
This underground system carries the following con- 
duits: three 2'4-in., two 2-in., two 1%-in., and one 
1-in. A manhole is placed at a convenient point in 
front of each pier, and the lines are extended to each 
nier underground from it. 

At the Ferry building there are approximately 
6000 electric lights, ranging mostly from 20 to 40 
watts. These are placed both inside and outside, and 
are used chiefly for decorative purposes on special 
occasions. At inaccessible places 40-watt lamps are 
used. To enable workmen to reach the many lights 
attached to the Ferry tower, steel ladders, something 
like those used on semaphores, are connected to the 
tower, but are so arranged that they are not noticed 
from the street below. A special device has been con- 
structed for dipping these globes, as they are all col- 
ored. This device is of large capacity, as it is often 
necessary to dip a thousand lamps at a time. 

The first large Mazda lamp ever used on the 
Pacific Coast was installed on top of the Ferry tower. 
This was a 1000-watt lamp and was donated to the 
chief electrical engineer six years ago. 

For the main waiting room on the second floor of 
the Ferry building, 7 300-watt fixtures provide the 
necessary illumination, these lights being hung from 
the ceiling by chains. Built into the floor of this wait- 
ing room is the California State seal, which is illumin- 
ated by a special reflecting light placed just above the 
seal near the ceiling. The greater part of the interior 
of the remaining rooms in the Ferry building is 


illuminated by 1oo-watt lamps. 
SYSTEM. 


ELrectric CLocK 


The great clock in the Ferry tower was originally 


operated by the Howard pendulum movement, but 
this has been replaced by an electrical movement 
designed especially for this purpose by the chief 


electrical engineer at a cost of only $250. The oper- 











Battery and Control Room for Electric Clock System—Battery 
Charge ts Controlled by Clock Above. 
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ation of this clock is accomplished by means of a 
solenoid controlled by a master clock placed in the 
electrical department, located on the second floor of 
the building. The storage batteries operating this 
clock are placed in the tower near the base of the 
clock. 

The master clock is provided with a relay which 
moves the hands of the tower clock every half minute. 
The tower clock is connected with a clock at the majn 
switchboard in the electrical department, and as soon 
as the hands of the tower clock have moved, it js 
shown on this clock at the switchboard, thus giving 
a double check on the accuracy of the tower clock. 
An electric motor has been installed to be used in 
winding the tower clock, in case it should ever be 
necessary to operate it temporarily by the pendulum 
movement. The weight that was used to operate the 
clock previous to its being electrified weighed 1000 |b. 
and required two men to wind it up. At present the 
clock runs solely by electric impulses. 

In order to protect men from falling when work- 
ing on the face of the tower clock, a squirrel-cage 
ladder has been built inside and back of each dial in 
such a way that it is not seen from the street, yet it 
enables workmen to reach all parts of the face. The 
face of the small dial is 12 ft. in diameter and is 
illuminated at night by nine 100-watt lamps and 
reflectors placed inside the tower, shining through the 
thick opal glass of the face of the dial. The outside 
dial is 24 ft, in diameter and is illuminated by 24 red 
lamps at the 5-minute numerals and 48 white lights 
at the intervening minutes. The minute hand on this 
clock is 11 ft. in length and the hour hand is 8 ft. 
in length; this clock is said to be one of the largest 
electrically operated clocks in America, if not in the 
world. 

The time service in the Ferry building previous to 
the electrification of the tower clock had become the 
cause of much complaint on account of the unrelia- 
bility of the tower clock and the various clocks in the 
offices and waiting rooms. The electrical department 
investigated the subject thoroughly and carefully, col- 
lecting data from terminals in other cities and adopted 
a modern half-minute jump electric clock system, con- 
sisting of 30 clocks which were placed throughout the 
Ferry building and controlled by the master clock. 
The clock system is now so perfect, that it is onl) 
necessary to look after the clocks once every few 
weeks. 

The correct time is obtained from Washington, 
D. C., over telegraph wires daily at 12 o’clock \Vash- 
ington time, which is 9 a. m. San Francisco time. At 
12 o'clock San Francisco time, the correct time 1s 
obtained from Mare Island, this being a special war- 
time service. Previous to the war this time was re- 
ceived over a wireless equipment installed at the [erry 
building. This master clock also furnishes the cor- 
rect time to the city central fire-alarm station, where 
there are two clocks, one on the main switchboard 
and the other at the operator’s desk. From these two 
clocks the correct time is sent out to all engine houses 
in the city three times a day. 

As in the ‘case of the tower clock, the clock system 
installed throughout the Ferry building is operated 
by storage batteries. For this purpose there are 60 
Edison storage cells arranged in two banks. In addi- 
tion there are storage batteries for operating the fire- 
alarm system installed in the Ferry building. For use 
in emergency two motor-generators are installed, by 
means of which direct current of proper voltage cat 
be obtained from either the direct-current or alternat- 
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Lamps and the Side 


current source. One of these motor-generators 

rovided for the clock system and the other for the 

alarm system. 

\ll these batteries are recharged automatically, 

idom or never requiring atttention. It was first as- 
tained how long the batteries would run before 
ling recharging. After this was ascertained, two 
cks were connected to the charging circuit in such 
way that the batteries are recharged automatically. 
[he batteries operating the fire-alarm system are re- 
irged twice each hour for 7% minutes at a time, 
iking 15 minutes out of each hour. The charging 
current for these batteries is 1% amp. The batteries 
operating the clock system are recharged for a period 
of 12 hours out of every 24 hours, the charging cur- 
rent being 0.7 amp. 

\ small room has been equipped for making in- 
strument repairs and for the storing of the batteries, 
tc. Here a small electrically driven drill press, 
emery wheel, and a lathe will soon be installed. The 
chief electrical engineer works out many improve- 
ments with this equipment. 


loc Horns, BELts, BEACONS AND OTHER SIGNALS. 


Precautions have been taken to protect the outer 
ends of exposed structures by installing fog bells and 
‘acons, all connected with testing apparatus in the 
electrical department in the Ferry building to enable 
he operator to be certain that they are operating 
properly. In addition there has been installed a sys- 
m of headlights, also two Douglas fog light signals 
25,000 candlepower each, and a siren. Safety lights 
large candlepower have also been installed at every 
‘Ty apron and have proved of great benefit. 
There are 11 fog bells along the water front, one 
ing placed at the outer end of each ferry slip. The 
lls weigh from 1100 to 1990 Ib. each. By means of 
electrically operated device the bell is struck by 
hammer, each bell being struck differently, to warn 
navigators of their proximity to certain ferry slips. 
One bell strikes 20 single taps per minute, another 
taps every two seconds, etc. The navigators know 
trom their code that certain taps come from certain 
ips, and in this way are enabled to find the proper 
sip during foggy weather. 

The variation of the taps is controlled by a contact 
iker, similar to a simple sign flasher, operated by a 
-hp. electric motor at the head of each slip. It is 

very necessary that all bells be in perfect order at all 


Rows 100-Watt Lamps. 


times, and all striking properly, and to enable the 
operator in the electrical department to be certain that 
they are all ringing properly, a telephone transmitter is 
attached adjacent to each bell, and is connected by two 
wires to the main telephone switchboard in the elec- 
trical department, where there is an operator on duty 
day and night. The operator plugs in on each bell 
every hour during foggy weather, and listens over 
the telephone to one bell after another, and can tell 
instantly if any bell is out of order, or tapping im- 
properly. As soon as a bell is detected that is tapping 
out of order a man is immediately dispatched to make 
the proper adjustments. An expert electrician is con- 
stantly working on these bells during the day. 

The bells operate on.220 volts direct current. The 
contact maker that regulates the bell taps at the 
end of any pier is located at the entrance of said piér 
or slip and is under the control of a watchman who 
turns it on in case of fog. 

A siren has been installed at the Ferry building 
working on 110 volts alternating current and has been 
equipped with a specially constructed shutter working 
on 110 volts direct current. A contact maker similar 
to the ones that regulate the taps on the fog bells is 
placed at the head of the pier and controls the move- 
ment of this shutter in such a manner that it opens 
and closes every 1% second, acting on the siren some- 
thing like the cutout of an automobile. This changes 
the sound of the siren, which is more efficient in at- 
tracting the attention of navigators than the continu- 
ous sounding of the siren. The siren can be distinctly 
heard for a distance of 600 yards. A telephone trans- 
mitter is placed inside the box at the location of the 
siren and is connected with the main telephone switch- 
board in the Ferry building. By listening over the 
telephone, the operator can ascertain whether the siren 
is working properly. 

The 25,000-cp. fog signals are each equipped with 
a ¥%-hp. electric motor that operates a mechanism that 
raises the carbon and makes a contact every % second, 
and draws a long arc. The device which controls that 
operation of these signals is placed at*the head of the 
pier, and is equipped with electric lights which flash 
in unison with the fog signal and warns the watchman 
if the signals are operating properly. 

Additional signal lights along the water front are 
as follows: ; 
Pier No. 26 
Pier No. 32 


100-watt white open light. 
100-watt white open light. 
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400-watt green light. 
100-watt green light. 
400-watt white light. 
400-watt red light. 
. 2...100-watt green light. 
400-watt green light. 
100-watt green light. 
400-watt white open light. 
Pier No. three 100-watt lights. 
Pier No. 41 400-watt red beacon. 
Fishermen’s wharf. .100-watt green lamp at entrance. 
There are 40 400-watt lamps at Fishermen’s wharf 
to provide an abundance of light for the use of the 
fishermen working at the wharf at night. Many of 
the fishermen start to work at 2 o’clock in the morning, 
and return after dark, and it is necessary that they 
have an abundance of light so as to make repairs on 
boat engines and for unloading the fish. 


Pier No. 46 

Pier No. 54 

Ferry lighthouse 

Ferry lighthouse 

Between slips No. 1 and N 
Washington street 
Washington street 

Pier No. 17 


REPAIR SHOPS AND PowER EQUIPMENT. 

The Harbor Board maintains a roundhouse and 
repair shop for taking care of the locomotives operat- 
ing over the State Belt Railroad that reaches all the 
piers and docks along the water front. All machinery 
in this plant is operated by electric motors. In the 
machine shop a 10-hp. electric motor operates the 
radial drill, 24-in. shaper, hacksaw, one 
22-in. lathe, emery wheel. An air compressor is oper- 
ated by a 10-hp. motor. In the blacksmith shop there 
is a blower operated by a 4-hp. motor. 

A 15-hp. motor direct-connected to a three-stage 
centrifugal pump, increases the water pressure for 
cleaning boilers, from 45 Ib. to 150 lb. This equipment 
has made a great saving, as it is usually necessary to 
install a duplex pump for this purpose. This would 


following: 


require a steam plant to operate the pump, which 
would entail a large expense besides requ.ring an 


engineer to operate the same. With the present equip- 
ment, the power is started, and the suction pipe 
opened, and the pump steps up the 45-lb. pressure, as 
the water is received from the water main, to about 
155 or 160 lb. with the outlet valve closed. When the 
outlet valve is opened the water is forced through the 
hose nozzle under a pressure of about 150 Ib. It is 
not necessary to shut the motor off, when it is desired 
to close the outlet valve for a short time. The pump 
simply steps up the water pressure 5 or 10 lb. and 
keeps churning the water. This equipment is also used 
in filling the water tanks on the Belt Line locomotives. 
The average size water tank can be filled in less than 
three minutes. A 10-hp. motor operates an oil pump 
for supplying fuel oil to the locomotives from a con- 
crete storage tank buried under the ground. It re- 
quires about 8 minutes to fill a tank of 1905 gallons 
capacity. 

The interior of the round house and machine shop 
is lighted with 100-watt lamps. All locomotives have 
been equipped with electric headlights of 100 watts 
each. Current is provided by means of a generator 
delivering 32 volts. Both the front and rear of the 
locomotives are equipped with the electric headlights. 
There is also a 10-watt light for the water gauge and 
one for the steam gauge. This installation has effected 
a saving of about $800 a year on each locomotive, 
besides eliminating 80% of headlight trouble. This 
also provides more steady light than the old method. 

There are five centrifugal pumps located along the 
water front, each of which is operated by a 5-hp. elec- 
tric motor. These are used to pump water from the 
bay into the sprinkling wagons maintained by the 
Harbor Board for sprinkling the Embarcadero, which 
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runs the entire length of the water front. These mo- 
tors are op@rated by a push button located near the 
water hydrant provided to deliver the water to the 
water wagons. The push buttons are kept under lock 
and key, and a key is provided for each wagon driver. 
The pumps can fill a water wagon in about 3 minutes, 
Each pump has a 3-in. suction and a 2)4-in. discharge 
pipe. The pumps are located on the deck of the docks 
at convenient points. 

There are two 10-hp. electric motors that operate 
two hydraulic pumps in the Ferry building, for pump- 
ing water into tanks located in the Ferry tower, which 
are used for supplying water for controlling the upper 
and lower aprons in the 11 ferry slips. A double- 
throw switch and two starting boxes enable the second 
pump to be operated as an auxiliary in case the first 
pump is out of order. A float controls the operation 
of the motors to keep the proper level of water in the 
tanks. . A system of electric lights show when the 
water in the tanks becomes too high or too low. 

In the branch post office at the ferry there are 11 
motors, ranging from 1% hp. to 3% hp., which are 
used to operate the conveyors. There are also five 
canceling machines, each operated by electric motors 
of yy hp. 

Extensive repair shops are maintained at the Ferry 
building, where all repair materials are prepared for 
all piers, sheds, etc. A 5-hp. motor operates a com- 
pressor in the blacksmith shop. This motor also 
drives a line shaft in the machine shop that operates 
a drill press, emery wheel, pipe threader, bolt threader, 
hacksaw, etc. A 3-hp. motor operates two blowers 
in the blacksmith shop. A 25-hp. motor drives the 
machinery in the wood-working room, consisting of 
planer, bandsaw, ripsaw, wood boring machine, etc. A 
5-hp. operates a sticker. There is also a portable pump 
operated by a 5-hp. motor. This equipment recently 
pumped over 1100 barrels of oil from an excavation 
made in the construction of a building near the round 
house. This oil is valued at $1700. There is no 
definite explanation as to where the oil came from. 

There are three freight ferry slips along the water 
front under the control of the Harbor Board. Each 
ferry slip is operated by a 10-hp. motor provided with 
an automatic cutoff, which stops the motor when the 
ferry apron reaches the high and low limit; this pre- 
vents damage to the machinery. Each motor is 
equipped with an automatic electric brake, which 
works automatically to apply the brake the instant the 
current to the motor is shut off. These motors operate 
on 220 volts direct current. A hand device is pro- 
vided for use in case the current should be shut off, 
which enables the ferry apron to be lowered when the 
locomotive runs on the same, eliminating the possi- 
bility of breaking the supporting cables. Each of the 
freight ferry slips is provided with a telephone for the 
use of the railroad men, who on arriving at the slip 
telephone to the yardmaster’s office for an engine to 
be sent to the slip. 

Near the ferry slips at the north end of the water 
front there is a junction tower which houses numerous 
electrical equipment, such as telephones, remote con- 
trol for fog bells at the north end and fire-alarm box, 
etc. Here is provided a switchboard for the freight 
ferry motors, pier headlights, fog bells, interior and 
exterior pier lighting for north-end piers, etc. Each 
of the railroads using the freight ferry slips maintain 
telephones in the junction tower. There is also a 
combination telephone for the use of the employes of 
the Belt Railroad, and for the use of the tower oper- 
ator, for listening in on the fog bells at the north end 
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of the water front. Each electrical employe working 
on the outside, is provided with a portable telephone 
and by plugging in at numerous points provided along 
the front, he can get in communication with the elec- 
trical department in the Ferry building at practically 
any time. There is also a separate telephone running 
from the private exchange in the Ferry building con- 
necting each warfinger’s office. 

Ship plugs for providing electric current to ships 
for operating conveyors and ship lighting have been 
installed in piers No. 16, 18, 20, 24, 42 and 46, on the 
south side of the Ferry building and on the north side 
in piers No. 25 and 35. This equipment is also being 
dually added: to other piers. The Harbor Board 
s placed power wires into piers No. 26, 30 and 32 
ere inside tracks for overhead cranes have been 
talled ready for cranes. On pier No. 3 there are 
seven adjustable cargo aprons and on these aprons the 
transportation company which will occupy the pier is 
nstalling electrically driven chain conveyors to ex- 
pedite the trucking at low stages of the tide. Other 

rs will be equipped with electric cargo handling 
equipment as becomes necessary in the future. 

For the purpose of safeguarding the Ferry build- 
from fire, the electrical department has installed 
system of fire-alarm boxes throughout the Ferry 
building, which are connected to electric alarm bells. 


| , 





View in the Electrical Department’s Office in Ferry Building— 
Part of Six-Panel Switchboard atgeft with Remote Control 
for Each Pier—Telephone Board and Remote Control for 
Street Lighting in Center—Fire-Alarm Board at Right. 


ne of the bells is located in the engine room, and the 
ther is located in the main waiting room just over 
he entrance to the electrical department. These fire- 
larm boxes are also connected with the central fire- 
larm station of the city, which is a special privilege 
extended by the city fire department in return for the 
me service rendered to the city fire-alarm station, 
nentioned previously in this article. All alarms 
turned in over this system are responded to by the city 
re-fighting equipment. To call attention to the loca- 
tion of these fire-alarm boxes at night a red electric 
li¢ht is kept burning near the box. 

_ There are regular city fire-alarm boxes at each 
pier along the water front, and all alarms from the 
ity fire-alarm boxes are relayed by the operator at 
ie central fire-alarm station, to the electrical depart- 
ment in the Ferry building, the chief warfinger’s office, 
and the office of the superintendent of tugs and 
dredges. The-state maintains two tugs normally en- 
zaged in towing dredges and scows, but which are 
also equipped with powerful duplex pumps and moni- 
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tors, and these tugs respond to all fire alarms turned 
in from the water front, ahd it is for this reason that 
all fire alarms are relayed to these places. 

The Harbor Board was foitunate in laying in a 
supply of electrical equipment at a very low figure 
recently. It is expected.that this equipment will be 
sufficient to wire and equip all the piers now nearing 
completion and others projected. <The electrical de- 
partment not only makes all repairs along the water 
front, but also makes all new installations. The prin- 
cipal reason for this is to be absolutely sure that all 
fire hazards are eliminated as far as possible, and that 
all state laws are complied with. 

It is thought that it will only be a matter of time 
when the State Belt Railroad will be electrified, which 
will make the electrification of all State Harbor Board 
equipment complete. All of the electrical work is 
under the immediate supervision of O. P. Stanton, 
chief electrical engineer, to whom we are indebted 
for the data in this article. Under Mr. Stanton is a 
staff of about 20 electricians constantly employed in 
maintenance and repair service and in making rew 
electrical installations. 


BRITISH PROPOSALS FOR STANDARDIZA- 
TION OF RAILWAY EQUIPMENT. 


Bearing of Standardization on Increased Electrification of 
Railways in Great Britain. 


There are 200 different types of axle boxes on 
English railways; every company has adopted differ- 
ent types of tires, springs and axles; there are over 40 
variations of the ordinary car hand brake, and there 
are two different systems of continuous brakes involv- 
ing a dual brake fitment in the case of stock that has 
to run over lines where the systems are different. In 
these respects the report on standardization of railway 
equipment prepared by the advisory committee of the 
British Ministry of Reconstruction is similar to the 
returns which have been prepared showing the great 
variety of electric systems, voltages, periodicities, etc., 
of the London district where unification and co-ordi- 
nation is so desirable. In the case of the railways, 
just as in the case of the electricity undertakings, there 
is evidence that far too free a scope has been allowed 
for individuality with the result that British railways 
are severely handicapped and the working of them is 
not so economical as it might be. In view of the cer- 
tainty that a good deal of railway electrification will 
now be taken in hand—much of it work that would 
have been proceeded with earlier but for the war— 
the conclusions of the advisory committee of the Min- 
istry of Reconstruction on standardization of railway 
plant and equipment are noteworthy. It recommends 
that, in the national interest, various steps be taken 
immediately including the following: 

(A) That the standardization of wheels, axles, 
wheel centers, tires, running gear, draw gear, buffing 
gear, bogies (trucks), brakes and under-frames be 
dealt with ‘mmediately by the engineering standards 
commitiee on which all interested, including private 
builders and makers of. materials, should be repre- 
sented, and that when such essential parts have been 
standardized, the adoption of the standards should be 
gradually enforced. 

(B) That the costs of construction of locomotives 
and rolling stock of the railway workshops and by pri- 
vate firms respectively be investigated and ascertained 
by competent independent accountants appointed by 
the government. 
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Lighting Legislation 
OW that the war is won attention should be 
N turned to retaining some of the benefits and to 
making permanent use of some of the lessons 


taught by the war. In doing this, our allies appear to 


be more eager to commence than we have as yet ap- 
peared to be, perhaps because they were in the war 
longer, perhaps because their wider experience has 
been bought at a more costly price than ours, and per- 
haps because they know what keen competition for 


world trade means. 

In both France and Great Britain a movement is 
ifoot to bring about better illumination in factories, 
workshops, schools and similar places. The war every- 
where has emphasized the vital part lighting plays in 
affecting production; in producing or preventing 
visual, mental and physical fatigue; in safety to per- 
sons and property and in conserving life, materials and 
time. France and Britain are now seriously taking up 
the matter of correct lighting, while the lessons the 
war has taught are fresh in the minds of the authori- 
ties, the manufacturers and the masses. Indications 
are that adequate factory and school lighting will be 
a matter of law instead of chance or individual opin- 
ions in the not very distant future. 

[t was in this country that illuminating engineer- 
ing, per se, had its birth; and it was over here that the 
title of illuminating engineer was first used. A natural 
question to ask, therefore, is what are we going to do 
in compelling sufficient lighting properly applied in our 
factories and schools? So far we have 
not done very much. Four states, namely, New Jer- 
sey, Wisconsin, Pennsylvania and New York, have 
adopted some form of legislation dealing with the 


workshops, 


lighting of factories ; and Ohio possesses tentative laws 
that might be enforced. But even so, too few states 
have given thought to statutes governing lighting, and 
statutes where existent cover the matter in too narrow 
a manner. 

Why so? The ventilation of buildings ; the space 
permitted for indoor workers and sleepers in rented 
quarters; the hours of work; the minimum age of 
workers ; many of the conditions under which work is 
carried on are regulated, and the regulations are in the 
Promiscuous expectoration, the car- 
rying of firearms, too rapid and careless driving of 
vehicles and similar practices injurious to health or 
antagonistic to public welfare and safety are forbid- 
den. Why, then, not extend similar control to lighting 
or illumination, at once so important, since such a 
powerful factor for good or harm? 

The lighting of factories and workplaces permits 
These places must be safe, they must 


main enforced. 


of regulation. 
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be sufficiently lighted to prevent dangers to health and 
vision. The same applies to railroad yards, to wharves 
and to streets. The lighting should be such as to pro- 
tect the peoples and conserve the vision of the nation. 
To accomplish this in these places is not difficult. 

What applies to the factories applies with equal if 
not greater force to the schools, similar institutions, 
and the home. Improper illumination improperly ap- 
plied, which may mean too much light in the wrong 
place or too little light everywhere, is taking its heavy 
needless yearly toll of impaired vision. To regulate 
the lighting in the factories where men and women 
work is of little use if the eyesight of the children is 
to be impaired long before they become wage-earners. 

We do not ask for hasty legislation on lighting, in 
fact, caution against it. But we do ask that this mat- 
ter be given deep study and that concerted action be 
taken by those that have the power to act or influence 
those that have. What is needed is action, the formula- 
tion of sound policies and conscientious adherence to 
them. 


A Sound Policy in Meter Reading 

HICAGO’S gas utility has been going through a 
C stormy time for many months for many rea- 

sons. The latest basis for public indignation 
and remonstration is that large numbers of meter 
readings have been guessed at, and the guesses have 
been bad ones, apparently made without reference to 
the seasons, previous months’ output and the law of 
averages. The result has been that many gas bills 
mounted suddenly without rhyme or reason, vacated 
premises became prodycers of revenue, and many sin- 
cere customers had their gas supply cut off as penalty 
for their refusal to pay what they knew they did 
not owe. 

Without concerning ourselves with the workings 
of Chicago’s gas company, one thought suggests itself 
as applying to any or all gas and electric utilities. 
That thought deals with meter readings and meter 
reading records. For many years it has been the 
policy of some utilities to furnish meter reading cards 
to all their customers. Upon these cards the meter 
reader makes an entry, the duplicate of that in his 
book. These entries—which correspond to the milk- 
man’s milk card or the grocer’s or butcher’s counter- 
foil—are available for the customer’s information at 
all times. The meter entries on these cards may, of 
course, be the actual meter readings in figures, of 
merely dials that show the relative position of the 
meter pointers. . 

The subject of meter reading, how best to familiar- 
ize the public with their bills and the wisdom of teach- 
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ing that:gas and electric service are commodities to be 
paid for as are all other things, are old time-worn 
topics. But had meter reading cards been used in 
Chicago, the scandal and ill-feeling now rampant 
might not have materialized ; and in any case the fiasco 
would not have persisted or attained the magnitude 
that it has. 
There is a natural tendency toward suspicion in 
ing for something you do not actually see, the 
re so when that thing is used almost unconsciously. 
And that suspicion is exaggerated when the method 
‘ charging for service rendered is a sort of a mystery. 
There is, of course, nothing really mysterious about 
meters, their readings, or the way those readings in- 
crease. There is mutual gain to utility and customer 
if the former instructs the latter in how to read meters 
and encourages watching the consumption. The fact 
in hicago that meter readings were estimated does 
not really matter, unless the practice is made a regular 
rovtine matter—which then constitutes obtaining 
money under false pretenses—because meter readings 
llv right themselves in normal sequence and an 
mated meter reading, made from necessity one 
ith, will adjust itself the following month. 
he utility that furnishes its customers with a copy 
the meter registration is following’a policy both 
nd and wise. The card acts at once as a check and 
eterring influence for the meter reader who. skips 
his meters or reads them out of chronological order ; 
nds to lead to quick detection of mistakes on the 
t of the meter reader or the meter itself; and once 
for all places the records of what the meter is 
doing fairly and squarely before the man that pays 
bill. It is a human trait to want to see what one 
is paying for. The meter reading record meets a 
lic want, it is in keeping with sound business prin- 
ls, and is an asset and safeguard for the utility 


ploving it. 


Electrical Dealers Must Work Out 


Their Own Salvation 
} HE Christmas sale of electrical appliances hold 
T promise not only of breaking all previous rec- 
ords, as its normal growth would indicate that it 
ould, but of soaring far above what was to have 
n expected. The electrical gift has indeed made a 
ce for itself in the Christmas and seasonal trade 
ause of its universal acceptability, its time and 
or-saving characteristics and its general all-round 

rmanent usefulness. 

(Ine of the most striking facts connected with this 
rs Christmas trade has been the extent to which 
hardware and department stores and the drug- 
gists have handled the electrical gift. Today the elec- 
trical appliance may be seen advertised and sold by 
many merchants who never before handled electrical 
apparatus in any form. These facts prove the elec- 
trical appliance is an easy seller, that the profit is 
worth while, and that the investment is able to make 
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a quick turnover. All this is to the advantage of the 
electrical appliance and places it on the preferred list. 

Hardware and general merchants have been quick 
to grasp the selling powers of the electrical appliance, 
and are pushing it. And their gain is the dealers’ 
loss. The former in selling what is not perhaps strictly 
in his field, is making good; the latter is not selling 
what by rights he should and is losing out. Whether 
every drug store should be an electric shop; whether 
electric appliance parts should be on sale in the ten- 
cent stores; and whether the hardware stores should 
go into the electrical appliance business may be a mat- 
ter of opinion, and embraces problems of policy and 
welfare to the electrical industry and the public alike. 
But the fact remains, that every appliance sold by a 
merchant other than the electrical dealer is trade lost 
to the electrical dealer. 

The argument that the profit from normal elec- 
trical appliance sales is not for the average electrical 
dealer sufficient to support a business may be a sound 
one. The hardware store handles the electrical appli- 
ance as a Side line, and finds it profitable. Many of 
the buyers of electrical devices from the hardware 
store undoubtedly enter the store to buy something 
else, and the influence of the electrical devices present 
accomplishes a sale at the time or later; and this 
is a class of sales that the electrical dealer would not 
make. However, the hardware dealer follows sound 
business principles whereas too often the electrical 
dealer knows little or nothing of how to do business 
on a business basis. This may be one reason why the 
hardware trade is rated high by Bradstreet, while the 
electrical dealer is rated low. 

The appliance manufacturer wants to increase his 
sales and finds the easiest and quickest way to do it 
is to increase his agents. The céntral station wants 
to increase its load. To both of these the rate of 
sales is the thing that counts, they care little or nothing 
who it is that makes the sale; they gain in any case. 
But the sales are the very life of the electrical dealer, 
and every electrical appliance sale made by others 
than the dealer saps his life blood. 

Meanwhile the channels through which electrical 
appliances reach the public are widening and an in- 
creasing amount of a growing business promises to 
pass through hands other than those of the electrical 
dealer unless steps are taken to prevent it. There are, 
of course, many reasons other than financial why the 
electrical dealer should handle electrical goods, but 
that is another story. The present fact remains that 
the electrical dealer’s profits are going elsewhere. The 
time has surely come for all electrical dealers to get 
together seriously to mend matters. They might try 
to obtain the assistance of the electrical manufactur- 
ers and jobbers, but this will be possible when by so 
doing they do not restrain their trade. The fact re- 
mains, however, that the electrical dealers must, them- 
selves, work out their own salvation of their own 
initiative and the sooner it is done the more profitable 
will it be for them. 
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New Jersey Manufacturers Discuss Reconstruction— Possi- 
bilities in Wireless — Sawmill Adopts Electric Drive 


INDUSTRIAL READJUSTMENT DISCUSSED 
’ BY NEW JERSEY MANUFACTURERS. 


New Jersey Manufacturers’ Council Holds Important 
Meeting—Electrical Concerns Well Represented. 


A special meeting, known as a Readjustment Con- 
vention, of the Manufacturers’ Council of the State 
of New Jersey, was held at the Robert Treat Hotel, 
Newark, N. J., Dec. 11, with approximately 300 dele- 
gates from all parts of the state in attendance, many 
of whom represented interests affiliated with the elec- 
trical industry. The opening remarks were made by 
President Warren C. King of the Council, who acted 
as chairman. He pointed out that this was the first 
meeting of its kind held in any state, and was for the 
primary purpose of bringing about a consolidation of 
manufacturing interests in the state in the spirit of 
co-operation and co-ordination. The important sub- 
jects at issue, he said, were labor, the cancellation of 
Government contracts and compensation insurance. 

Following a suggestion by Mr. King for the or- 
ganization of an industrial commission to represent the 
Council in matters of legislation, adoption of policies 
and other important phases of operation, such a com- 
mission was unanimously voted. This commission will 
be composed of five representatives of public utility, 
manufacturing, agricultural, banking, and labor inter- 
ests, making a total of 25 members on the board; ‘t is 
proposed to increase the number of labor representa- 
tives to a total of 10, half of which number shall rep- 
resent the labor end of the public utilities of the state. 
The primary functions of this commission will be to 
discuss around a single council table industrial prob- 
lems of the day, formulating a definite program for 
the adequate handling of such problems and questions 
as may arise. 

Following a discussion of existing wage scales for 
labor, a resolution was adopted holding that there 
should be no radical reduction in the scale of wages 
until the purchasing power of the dollar increases, 
and that in any event the cutting of wages should be 
the last thing to be considered in any readjustment. 
The speakers at the morning and afternoon sessions 
included Dr. J. G. Lipman, dean and director, New 
Jersey Agricultural Experiment Station; John D. 
Everett, former president of the New Jersey Banking 
Association; Myrza Ali Kula Khan, Persian Minister 
to the United States; Arthur A. Quinn, president of 
the ‘New Jersey State Federation of Labor, and Henry 
F. Hilfers, secretary of the State Federation of 
Labor; Col. Austin Colgate, first vice-president of the 
Council, presided at the afternoon session. 

A luncheon was given at the noon recess and a din- 
ner at 7 p.m. At this latter function addresses were 
made by W. H. Besler, president of the Central Rail- 
road of New Jersey; Dr. W. H. S. Demarest, presi- 
dent of Rutgers College; -Dr. Alexander C. Hum- 
phreys, president of the Stevens Institute of Technol- 
ogy; and Myrza Ali Kula Khan. Warren C. King, 


acting as toastmaster, also made some interesting and 
pertinent comments. 

Among the electrical and allied interests represent- 
ed in the Council are Thomas A. Edison, Inc., West 
Orange; Electro-Dynamic Co., Bayonne; the Driver- 
Harris Co., Harrison; the Condensite Co. of America, 
Bloomfield; the Armor Bronze Co., Garwood, manu- 
facturer of electric lighting fixtures, etc.; the Gaynor 
Glass Works, Salem, manufacturer of battery jars; 
the Hansen & Van Winkle Co., Newark; the Inde- 
pendent Lamp & Wire Co., W eehawken; F. H. Lovell 
Co., Arlington, lighting fixtures and appliances; the 
Nitrogen Electric Co., Newark; the Simms Magneto 
Co., East Orange ; Samuel Smith & Son Co., Paterson, 
manufacturer of boilers; the Standard Wire Co., Har- 
rison; the Star Porcelain Co., Trenton, electrical 
porcelain specialties; Warren Webster & Company, 
Camden; the Evans Engineering Corporation, Old- 
bridge, hydroélectric developments, etc.; the Wels- 
bach Co., Gloucester City; and the Pioneer Wire 
Works, Cheilhurst. The Council now has a total 
membership of over 120 members, and is planning to 
increase this number at an early date as its activities 
are broad enough to make’'a membership in it a valu- 
able adjunct to any manufacturer. 





CAMOUFLAGE PRINCIPLES EXPLAINED 
TO CHICAGO ENGINEERS. 


M. Luckiesh Narrates Flying Experiences in Describing 
Scientific Investigation of Camouflage. 

The Chicago Section of the Illuminating Engineer- 
ing Society had an unusual treat on the evening of 
Dec. 19 in an illustrated lecture on “Camouflage” 
delivered by M. Luckiesh, of the Nela Research 
Laboratory, Nela Park, Cleveland, and recently chair- 
man of the Committee on Camouflage of the National 
Research Council. After showing that camouflage, or 
the art of concealing one’s self from an enemy, is as 
old as warfare, as shown by the giant wooden horse 
used in the siege of ancient Troy, Mr. Luckiesh ex- 
plained how nature provides many animals with color 
and pattern of their body coverings that render them 
inconspicuous in their environment. Introduction of 
the airplane into warfare has emphasized the need for 
much more effective camouflage, as has the use of sub- 
marines and speedier naval vessels required more 
effective attempts at disguising ships; airplanes them- 
selves should also be made relatively invisible to foe 
planes. 

During the World War camouflage was at first 
left to the artists with rather disappointing results. 
The need for scientific study was finally recognized 
and Mr. Luckiesh was engaged for many months on 
making investigations of brightness, color and reflec- 
tion coefficients of typical patches of land, sea and 
sky. Most of these observations were made with suit- 
able photometric instruments from airplanes, there 
being gathered a mass of scientific data on which effec- 
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tive camouflage could be and was based for the pro- 
tection of land, water and aerial, milifary and related 
equi} ment, 

\fr. Luckiesh concluded his lecture by narrating 
some of the thrilling sensations and experiences of 
aerial flight. He showed splendid illustrations of 
pan ramic views of land areas, water courses, cumulus 
and storm clouds, and explained a philosophy of life 
that ought to give morale to any airplane pilot or 
passenger. 





USE OF METAL FILAMENTS INDICATED 
BY OCTOBER LAMP EXPORTS. 


Statement for This Period, Typical for Year, Shows 
Gradual Elimination of Carbon and Arc Lamps. 


he monthly statement of imports and exports for 
October of electric lamps indicates the further use of 
metal filament lamps to replace carbon filament and 
arc lamps. The statement for this month, which is 
tvpical of this year as compiled by the Bureau of For- 
cign and Domestic Commerce, shows that but six arc 
lamps, valued at $273, and 28,388 carbon filament 
lamps, valued at $5758, were exported, as compared 
to 709,657 metal filament lamps which brought $191,- 
344. Four of the arc lamps were exported to Canada 
and the remaining two sent to the Dutch East Indies. 
Canada, British South Africa, New Zealand, British 
Guiana and Mexico were the principal buyers of car- 
bon filament lamps. 

(he metal filament lamps were distributed to 46 
different places, the principal ones being: 





( intry. Number ot lamps. Value. 
2 rere ee ee ee 160,578 $30.192 
SD. <rns ced eeevdies db een eee ese $8,416 20,202 
Me } avd Coke OER EeE OS ware meee 63,090 17,316 
Chile acetieled ac a ee Re ee ee shies 67,900 27,538 
Du PE. Ps cet nes et gee eunnne 56,319 12,504 
ar ne (hoses bdbetedksedtieeenaeew 48,652 17.981 
Br 0 ere Pee re rrr Te 3,393 

Me eeeeedtdtubasectavecceaess 9.82: 
I ES ast ete ee eke ook ew eee ee 10,558 
etiam DO BEVGs a cccctsecadcsacen 4.715 
ee ee re Pe rr . 20,000 3.200 


One feature of the statement is the report of the 
lamp imports for the same period which shows that 
130,000 carbon filament lamps were imported from 
Japan at a cost of $2715. 





AWARD OF JOHN SCOTT LEGACY MEDAL 
AND PREMIUM. 


Philadelphia Makes Award to Frank P. Fahy for Devel- 
opment of Permeameter. 


(he City of Philadelphia, acting on the recom- 
mendation of the Franklin Institute, recently 
awarded the John Scott Legacy Medal and Premium 
to Frank P. Fahy, of New York, N. Y., for the Fahy 
permeameter. 

\ith this instrument accurate magnetic measure- 
ments for commercial purposes may be made with 
of manipulation. The coil which receives the 
specimen to be tested is of such a shape that long 
specrmens, such as rods and bars, may be tested at 
any point of their length. It is also possible to 


compare the magnetic characteristics of specimens 
that are of various forms. 

(he fact that measurements taken by the per- 
meameter may be used to obtain information con- 
cerning the previous heat or mechanical treatment 
ol magnetic materials makes its use of great impor- 
tance in industrial plants. 
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NEW POSSIBILITIES IN RADIO SERVICE. 


Interesting Suggestion for Wireless News Service Made 
Before Royal Society of Arts. 


In a recent address on ‘Science and the Future,” 
delivered before the Royal Society of Arts, in Lon- 
don, England, by its chairman, A. A. Campbell Swin- 
ton, interesting comments were made on the recent 
achievements and new possibilities of wireless com- 
munication. In view of the general interest in this 
fascinating branch of electrical science and art, we 
quote the following brief extract from the address 
on some new possibilities in this line. 

“One matter, however, is within public knowledge, 
and that is the increased and still increasing amount 
of news that we get in the papers that appears under 
the heading of ““Per Wireless Press.’ Indeed, wire- 
less telegraphy appears to be developing at last in 
what has always appeared to me to be its proper 
field, which is not so much to communicate between 
one individual and another, but rather for the com- 
munication of intelligence broadcast over the earth. 
No doubt maritime wireless communication between 
ships, and between ship and shore, hitherto its most 
useful application, is another case altogether, and sup- 
plies a want that telegraphy by wire cannot meet at 
all. With this we are already familiar, while the use 
of wireless as a voice that can speak simultaneously 
to points on every portion of the earth is in some ways 
a more novel proposition. 

“No doubt some persons who had private wireless 
stations of their own before the war, were used to 
getting time signals from Paris from the Eiffel Tower, 
and from Naitien in Germany; while a few of those 
who had mastered the difficulties of reading the 
\orse alphabet by ear, were able to decipher weather 
reports from these places as well as from our own 
\dmiralty, in addition to general news from Poldhu 
in Cornwall, and from one or two other large stations. 

“What I have in my mind, however, goes much 
farther than this. In London tape and column-print- 
ing telegraph instruments operated by wire, that rec- 
ord sperting, parliamentary and general news, have 
long been familiar objects in clubs and hotels, and 
have become a portion of our daily life. Now there 
is no reason at all why simliar printing instruments. 
which. he who runs can read, should not be operated 
by wireless means, not only in London and other large 
cities, but throughout the country, or even through- 
out the world. Special transmitting stations using 
different wave-lengths could send out the messages, 
while separate printing machines, tuned each to re- 
spond to the wave-length of a particular transmitter, 
at each required point, would receive and record 
them. _ No connecting wires, costly both as regards 
first expense or as regards upkeep, would be required, 
but only suitable aerials at each transmitting and 
receiving station. 

“Some regulations would be necessary to prevent 
interference, and as wireless waves, traveling: as they 
do through the ether of space at the enormous speed 
of 186.000 miles per second, recognize no interna- 
tional boundaries, they would have to be universal. 
Thus arises a fitting opportunity for the league of 
nations. For the distribution of news to the press 
nothing could be better or more economical, while 
there is no reason why clubs, hotels and private 
houses everywhere should not also be thus supplied 
with the latest intelligence. For in wireless teleg- 
raphy it costs no more to send signals to a thousand 
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receiving stations than to a single one, and there is 
practically no limit to the number of the stations that 
can simultaneously receive signals from a single trans- 
mitting station. 

“To some, this sketch of the universal distribu- 
tion of news to all and sundry may appear fantas- 
tic, but it is not really so at all; for, at any rate as 
concerns an area no larger than Western Europe and 
the British Islands, it is well within the range of 
practicability at the present time, and only requires 
a little working out to arrive at the best arrange- 
ments. Nor is this all; spoken words of the human 
voice have already been intelligently transmitted by 
wireless across the Atlantic between the United States 
and Paris, a feat that has never been accomplished 
by cable; and there is no reason that I am aware of, 
why, in the near future, we should not have a public 
speaker, say in Lendon, in New York or anywhere, 
iddressing by word of mouth and articulate wireless 
telephory an audience of thousands scattered, may 
be, over half the globe.” 


ANOTHER SAWMILL CHANGES TO ELEC- 
TRIC DRIVE. 


Plants of Puget Mill Co. Will Utilize Old Boilers to Drive 
New Turbines. 


\mong the many recent examples of a sawmill 
lant changing from steam to electrical equipment, 
the most conspicuous is that of the Puget Mill Co., 
Gamble, Wash. There are two sawmills on 
the property and the old steam-boiler installations will 
to be used for driving the Allis-Chalmers 

1o00-kw. turbo-generator now being installed. Elec- 
ic energy thus produced is to be used to operate 

\llis-Chalmers motors having a combined capacity 
of 1250-hp , for driving saws, blowers, transfer chains, 
shop tools and the machinery of a new planing mill 
vhich is under construction. Two head saws are 
ach to be driven through a belt connection by a 
slip-ring motor. The wiring of all buildings 

installations of the turbo-generator and 
be done by the Standard Electric Co., 
Seattle, managed by Herbert C. Moss. The latter 
‘company s contract amounts to about $30,000. 

This installation is typical of that of numerous 
sawmill companies in the Northwest, whose properties 
ire not within reach of central-station electric power. 
In such cases, the operation of a steam-electric plant, 
using mill refuse as fuel, and in which all mill ma- 
chinery and shop tools are motor-driven, undoubtedly 
ffects the most efficient and economical operation. 
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BRITISH UNIVERSITY RESOURCES COM- 


PARED WITH THOSE OF UNITED 
STATES. 


Recent Report Shows Financial Support of English Uni- 
versities Is Neglected. 


\ report issued by the Education Committee of the 
british Science Guild compares the position of the 
universities and technical institutions in the United 
States, the United Kingdom and Germany in respect 
to industrial research and the supply of trained scien- 
tific workers. In proportion to population the United 
States has more than twice as many students of uni- 
versity standard as England; Scotland has more than 
three times as many; and Germany has nearly three 
times as many. There are only 5000 full-time students 
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of science and technology in the United Kingdom in 
comparison with nearly 17,000 in Germany, and 34,000 
in the United States. 

The total income of universities in the United 
States is reported as about $100,000,000 and that of 
Germany nearly $9,000,000, while the total income of 
all the universities and university colleges of the 
United Kingdom is about $5,000,000. Nearly 80% of 
the total income of German universities is derived 
from state grants, in comparison with 34% contributed 
in Parliamentary grants to the modern universities of 
England and Wales. Of the income of universities in 
the United States, 30% is derived from invested funds 
and donations in comparison with 18% in the modern 
universities of England and 10% in those of Wales. 

The University of Berlin receives annually from 
state funds a grant nearly equal to the total annual 
Parliamentary grants to the universities and colleges 
of England and Wales. Nine universities of the 
United States have individual incomes exceeding the 
total amount granted annually by Parliament to uni- 
versities and institutions of like standard in the United 
Kingdom. Five states of the United States give grants 
to their universities exceeding the amount of the Par- 
liamentary grants to all universities and colleges of 
England and Wales. 

Private benefactions to universities and colleges in 
the United States are reported at more than $25,000,- 
000 annually; in the United Kingdom they do not 
average one-twentieth of that sum. The colleges of 
agriculture and mechanic arts in the United States 
have a total income of $35,000,000, or ten times that 
of the whole of the modern universities of England 
and Wales. As a result, the tuition fees at universi- 
ties of the United Kingdom form a much higher per- 
centage of the total income than they do in the United 
States and Germany. 





TATA HYDROELECTRIC POWER SYSTEM 
IN INDIA. 


Condensed Description of 100,000-Hp. Works Supplying 
Bombay. 


\t the meeting of the Institution of Civil Engineers 
held in London, England, on Nov. 19, Robert Batson 
Joyner presented a paper entitled “The Tata Hydro- 
electric Power-Supply Works, Bombay,” that gave a 
very comprehensive description of this important 
project, which is the largest in Asia. The following 
condensed abstract of the paper covers the salient 
features of greatest interest to American readers and 
is taken from the abstract prepared by the Institution. 

These large works supply Bombay with water 
power for its numerous mills and factories which have 
hitherto used steam power, to the extent of over 100,- 
000 hp. Coal in most of India is too expensive to 
allow competition with other countries for many prod- 
ucts, though the raw materials are grown or are found 
in India, and labor is cheap and docile, while highly 
educated Indians abound. To Bombay, coal has mostly 
to be carried about 1200 miles. 

The water power now provided is very much 
cheaper than power from coal or oil, gives a better 
“drive,” and frees Bombay from the clouds of dele- 
terious smoke which the poor Indian coal gives. 

The works take advantage of the remarkable cir- 
cumstances of the very heavy rainfall on the precipi 
tous edge of the Western Ghats, about 2000 ft. above, 
and about 40 miles from Bombay. As the rain falls 
only during three or four months of the year, and the 

















December 28, 1918. 


water courses are dry all the rest of the year, it was 
necessary to store water sufficient to give about 100,- 
ooo hp. for 10 or 12 hours a day during about nine 
months of the year. 

Three lakes are formed by four masonry dams, 
ranging from nearly 34 mile long and 34% ft. high to 
nearly 1% miles long and 96 ft. high. Two of these 
form a “monsoon” lake of sufficient capacity to pro- 
vide power during the longest “breaks” in the mon- 
soon and thus give an uninterrupted supply of power 
for three months or more. The other lakes are for 
storage, and maintain the power during the eight or 
nine months in the year when no rain falls. 

[he monsoon rain on the Western Ghats, though 


alwavs heavy, is very variable in amount. The least 
annual amount during the last 48 years was 82 in. on 
the edge of the Deccan plain, and the greatest amount 
during the past 11 years, in which special gauges have 
been fixed, on hill tops as well as in plains, was 546 
in., which fell in a little over three months, 460 in. 
falling in about two months. The minimum fall of 
82 in. is very exceptional, and the maximum given may 
be equally so. The combined available capacities of 
the two storage lakes is about 10,100,000,000 cu. ft., 
while the water required to give 100,000 hp. from the 


turbines for nine months, allowing for the great loss 
by evaporation and by soakage, and for friction in the 
pipes and turbines, is 6,700,000,000 cu. ft. The excess 
capacity is given owing to the very variable amounts 
of the monsoon rains, so as to carry on the balances 
in years of excessive rainfall to make up for the occa- 
sional short monsoons. 

lhe works are notable for the following reasons: 
They are the largest of the many similar hydroelectric 
works which have been constructed in India during 
the past Io or 20 years, taking into consideration the 
great head used, combined with the large discharge of 
water. They are also the first works to store water 
for power for use during about three-fourths of the 
year. One of the masonry dams, taking the exposed 
face area, is probably the largest yet constructed. The 
works are quite unique, considering the very heavy 
rainfall and the very steep rocky slopes, giving the 
greatest discharge perhaps ever recorded. The catch- 
ment area of the two lakes is only 1614 square miles, 
—_ of this the full lake area is about 7% square 
miles, 

The water is led from the monsoon lake and from 
the two storage lakes, which are joined together by a 
tunnel a mile long, by two ducts, together 4.63 miles 
long, to the forebay at the top of the great precipitous 
scarp which forms the western boundary of the Deccan 
plateau. From there the two lines of steel pipes are 
taken down the steep slopes and precipices to the 
power house, about 1750 ft. below the forebay, the 
length of single line being about 2.33 miles. The pipes 
at the top are 82% in. in internal diameter, and at 
about two-thirds of the total height down the diameter 


is 72 in. Here they are joined by a double swan-neck 


pipe from which eight smaller pipes are led down to 
the power house, their diameter being 3% ft. at the 
top and 3 ft. 2 in. at the bottom. The thickness of the 


metal at the top of the large pipes is 34 in. and at the 
bottom of the small pipes 1% in. 

The work of laying and fixing these pipes, some of 
Which weighed 7 tons, down the precipices, was very 
difficult. Each of the lower smaller eight pipes sup- 
plies a Pelton-wheel turbine, designed to give a maxi- 
mum of 13,500 hp. with automatic regulation devices. 
Practically all of the machinery used in the plant was 
furnished by American manufacturers. 
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The works described are the first to be undertaken 
of a number of similar works proposed by the author, 
he having shown that it is financially possible in India 
to store water for use during 8 or 9 months of the 
year, and give power at a much cheaper cost than 
by the use of coal, oil or spirit from vegetable prod- 
ucts; likewise cheaper than power from the wind, sun 
or tides. And not only that, but the water after use 
is available for irrigation, so valuable in a country 
without a drop of rain for a large part of the year. 
This would insure the growth of the raw materials 
required for finished products on which the country is 
now so dependent upon other countries. It would also 
supply the factory workers and others with food and 
drink, and help to prevent famines, besides doing much 
to regularize the rainfall. Such power will provide 
electric traction for raw materials to and finished prod- 
ucts from the factories, as well as light for them and 
neighboring towns, produce fertilizers and give the 
great heat required for the smelting of ores. Many 
industries would then be self-contained, and India 
could compete with other countries for its finished 
products, and would become less dependent upon its 
agriculture, which the varying seasons render some- 
what capricious. 





PRODUCING ELECTRICITY AT IRRIGA- 
TION DAMS FOR HEATING PURPOSES. 


Comparison of Feasibility of Hydroelectric Service from 
Arrow Rock and Minidoka Projects. 


By W. A. Scorrt. 


The Idaho Public Utilities Commission gave a 
hearing at Boise, Idaho, on Dec. 15 on the feasibility 
of supplying electric light and heat from the Govern- 
ment irrigation dam at Arrow Rock, on Boise river, 
20 miles from Boise, to serve the city of Boise and 
adjacent communities. At this hearing, A. J. Wiley, 
consulting engineer in Government reclamation work, ~ 
advised against the proposed plan, saying the matter 
of first consideration by the Government in building 
Arrow Rock dam was to supply water for irrigating 
purposes ; and even if a hydroelectric plant were built 
there it would be subservient to irrigation, and the 
power service for that reason could not be made de- 


‘pendable. Mr. Wiley is reported as saying that elec- 


tric heat there would be more expensive than heating 
with coal. 

When attention was called to the electric heat sup- 
plied from the Government’s hydroelectric power plant 
at Minidoka dam on the Snake river, in Idaho, he 
said this was made possible because the electrical in- 
stallations there were for pumping water to irrigate 
with, and that it cost no more to operate the plant in 
the winter season than to let it remain idle. 

On the Minidoka irrigation project, where a por- 
tion of the land is supplied with water by electrically 
operated pumps, the farmers depend largely upon 
electrical energy for cooking, and for heating their 
houses. The energy not needed in winter for pump- 
ing water may be, and is, utilized by patrons who use 
electric heaters, while energy demand for cooking and 
lighting is a more or less constant quantity during 
both winter and summer. 

As to a hydroelectric plant at Arrow Rock dam, 
the power production during the irrigating season, 
from June 1 to September 1, might be greatly reduced 
on account of the diversion of vast volumes of water 
from the storage basin above the dam; but on the 
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question of producing electric power for heating pur- 
poses in the winter season, it is not clear as to how the 
problems at Arrow Rock and Minidoka dams differ 
from each other. The object of both dams is to obtain 
water storage, primarily for irrigation, by diverting 
water by gravity from the basins to the canals, and 
the pumping of water at Minidoka to reach some of 
the higher benches was a secondary matter when con- 
sidering the project as a whole. It is apparent that 
high water in both streams during April and May sup- 
ply an abundance of water for storage. 

Those residents of Boise valley who pay $10 per 
ton for Wyoming and Utah bituminous coal undoubt- 
edly consider their neighbors more fortunate who re- 
side on lands and in towns on Minidoka project where 
they have a chance to test the relative costs of coal 
and electric heat. 





A POST-WAR PROBLEM. 
What Shall Be Done With Men Intensively Trained Dur- 
ing War?—Employment Bureaus Should 
tudy the Men. 


By J. O. KAMMERMAN, 


Thesorganization of the army which was to be 
trained for duty abroad called for many skilled labor- 
ers. These men represented practically every known 
trade. It was first thought that these men could be 
located through the medium of the questionnaire and 
called into service by the draft boards as they were 
needed. 

It was soon evident that, in case of certain occupa- 
tions at least, enough men could not be obtained with- 
out seriously injuring some lines of business or crip- 
pling certain industries. Industrial conditions had to 
be maintained in a healthy state or the necessary muni- 
tions could not be supplied to the army and navy. 

It was then determined to train men along certain 
lines. By a course of intensive training extending 
over a period of from 6 to 12 weeks, the unskilled 
labor was to be turned into labor skilled in one line of 
work. These intensive training schools were estab- 
lished at colleges and universities which had the neces- 
sary equipment. After a course prescribed by the 
War Department had been completed, the men were 


given further training in the field under army men and - 


finally were placed in the line of work in which they 
had been trained. 

These training courses were, to a certain extent, 
optional with the men. A man could be inducted into 
service and be assigned for certain vocational training, 
provided his draft board was called upon to furnish 
men for the training this man wished to take. 

\s the choice of occupation in the army was thus 
left to the soldier, an eager lot of men were given this 
intensive training. Some were very quick to get the 
fundamentals of their new trade and proved very 
skilful in the use of their hands. Others were not so 
quick nor so skilful and some failed to get any of the 
ideas presented or to develop use of their hands to 
any advantage. The latter class of men was trans- 
ferred to another branch of the service. 

Many of the men who entered these training 
schools had no trade and saw an opportunity to serve 
their country and take an apprenticeship course at the 
same time. These men intend to follow the line of 
work in which they have been intensively trained after 
the war. : 

Many of these men are coming back to civil life 
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within a short period of time. An apprenticeship of 
four years is required in most trades. What are we 
going to do with these men who have been made 
skilled mechanics in a year or less? 

The variety of experience they obtained in the 
army is not as large as what would have been attained 
by a regular four-year apprenticeship course. It was 
the intention of the army authorities to make the men 
efficient on one class of work. Thus a man classified 
as a machinist or an electrician in the army would not 
be classified the same by an employer in civil life. 

It seems that there are two courses open to em- 
ployers; either disregard the army work or take the 
man at his army rating. 

If the first course is followed by all agencies, a 
hardship would be placed upon certain men who have 
honestly endeavored to gain a vocational education, 
and at the same time abide by the wish of their Goy- 
ernment. 

If the second course is followed, the apprentice- 
ship system now used by many trades would be dis- 
rupted. If an intensively trained man was given sim- 
ilar work and rated the same as a four-year man, 
serious agitation would result. Unrest and dissatis- 
faction among workers is not indicative of good work 
or high efficiency. 

The problem as thus presented is one that cannot 
be solved over night. The soldier returning from war 
must be taken care of and employment given to him. 
The worker who has faithfully stayed by his task 
throughout the war must be protected. This is a prob- 
lem which almost every employer is going to meet. 
There is no universal solution to it. Local conditions 
will largely affect the manner in which this problem 
should be solved. 

In the past, many concerns had in their organiza- 
tion a department known as the “employment bureau.” 
The duties of these bureaus are not always defined. 
Some only supply the help which the various depart- 
ments demand. Others not only do this but keep an 
accurate record of available men, of the men em- 
ployed, and look after the general welfare of the 
worker. Taking care of the “intensely trained man” 
is another duty to be assigned to this bureau. Able 
management of these bureaus would therefore seem to 
be a means of meeting the situation. If given work of 
the same nature as he had in the army, the returned 
soldier can soon become an expert in one line of his 
trade and no injury will be inflicted on the master 
tradesman or journeyman. 





HYDROELECTRIC PROPOSALS IN NEW 
ZEALAND AND INDIA. 


The harnessing of water powers in various parts 
of the British Empire occupies a prominent part in 
reconstruction measures, especially in New Zealand 


and in India. The success of the Lake Coleridge un- 
dertaking in New Zealand has directed attention to at 
least three other schemes which if carried out may be 
connected together as a large hydroelectric enterprise 
in the interests of future industrial developments. In 
India the government is about to make a systematic 
survey of water-power resources as it is essential that 
no time should be lost in preparing for vast industrial 
development. The Indian editors on their visit to 
England in November laid special stress on the vast- 
ness of the industrial developments that were possible 
and should be proceeded with in the interests of Indias 
teeming millions. 
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Doherty Executives Meet— Booming the Sign—‘“‘Human 
Advertising — Battery Bus — Electric Heating 


Interest” 


DOHERTY EXECUTIVES HOLD 
CONVENTION. 


More Than Two Hundred in Attendance in New York. 


rhe largest convention of Doherty executives that 
has ever been held, with 200 in attendance took place 
on the roof garden of the Waldorf-Astoria hotel, in 
New York on December 9. General managers, super- 
intendents, new business managers and other execu- 
tives were present from practically every company 
managed by Henry L. Doherty & Co. The convention 
met also on Dec. 10, 11 and 12. 

Frank W. Frueauff in opening the convention 
thanked all the Doherty men for the essential co-oper- 
ation they had given under the trying circumstances 
of war times, and then went on to speak of the prob- 
lems of tomorrow. 

Henry L. Doherty in a brief speech said that he 
egarded “these meetings as being more of an inspira- 
tional nature than of teaching,” and again emphasized, 
that good fellowship should rule within the organiza- 
tion and make possible greater achievements because 
of co-operation. 

“The conditions now confronting us are so un- 
precedented that we must guide ourselves rather by 
the eyes of prophecy than what has been done in the 
past,” said Mr. Doherty. “We can hardly expect large 
reductions in the prices of material and labor for some 
time because the prices of labor always fix the cost 
of material. Consequently public utilities must de- 
pend upon expert management for the present.” 

Dr. Howard B. Shaw, in general charge of the 
Doherty training schools, discussed the topic of the 
Doherty “cadet” system as follows: 


“In training technical men I believe we should first train 
them to be practical, and I also feel that the practical men 
should be teamed to benefit by technique. The graduates of 
technical schools are generally well-grounded in tae theory 
and have some hearsay about practice in one line of engi- 
neering, but few of them know organization team work or 
business except as they have got some of it incidentally. | 
take it that we need, and will continue to need, in increas- 
ing numbers men in all phases of the business in the organi- 
zation; not only managers and executives, but in larger 
measure operators and engineers, men to get new business, 
men to see that renewals are collected and men to do all 
the various tasks. 

“Doherty training schools appear to be an integral part 
of the Doherty organization and their business training 
technical men. Most of you know that we began the training 
of engineering ‘cadets’ twelve years ago with the School of 
Gas and Electric Practice in Denver, how they were carefully 
selected by personal visits and how these ‘cadets’ as they 
were called, became features of the organization. Just now 
the need appears to be an efficient quantity production, which 
has been suggested as a solution to the wage problem. The 
most essential elements in training appear to be the arousing 
and sustaining of each man’s interest and his development 
through responsibility, to which every man worth while re- 
sponds. Men with the right stuff in them learn by doing. 

3efore the war most of the ‘cadets’ remained in the 
employ of the organization, but the classes of 1917 and 1918 
have almost to a man gone into service, as have also many 
of the older men. Now that the war is virtually over many 


of the men are planning to come back, and we are getting 
many inquiries and applications. So it appears that we have 
an exceptional opportunity to select ‘junior engineers,’ as our 
reputation has been growing during the war. 

“I wonder how many realize the essential soundness of 
the basic principles which have been followed in these train- 
ing schools since their beginning, principles that are just now 
coming to be recognized in engineering education? 

“In a recent report of the Carnegie Foundation for the 
Advancement of Teaching, which is worth thorough study 
as it marks the beginning of a fundamental reform in engi- 
neering teaching, the startling statement is made that such 
teachings should be based upon the study of the practical 
problems of labor, organization, values and costs. A French 
philosopher once said ‘that to foresee is to rule’ and we 
should all be familiar with the effect that foresight has had 
upon the success of Henry L. Doherty & Co. We might take 
as a motto predetermination for safety and success’.” 


Dr. Shaw’s talk was followed by supplementary 
discussions by N. J. Dick, secretary of the Toledo 
training school, and R. C. Newberry, secretary of the 
Denver school. 


BOOMING ELECTRIC SIGN LIGHTING. 


Advertising Tells Utility’s 
Chicago’s Millions. 


Newspaper Message to 


The electrically illuminated sign booms business. 
It gives light to the night, it breeds the spirit of cheer- 
fulness, it keeps the people on the street, to promenade, 
to look around, and to buy. The electric sign booms 
business, whether the business of the merchant, of the 
theaters or the saloon keeper. The street well lit with 





Electric Signs 
Promote Prosperity 


OW—the war over and won—Uncle Sam 
wishes to encourage business expansion 
along normal pre-war commercial lines, the 
necessity of which 1s apparent. His first step is 
to abolish “Lightless Nights"—thus enabling 
every one again to turn on their Electric Signs. 


Help Boom Business— 
Light Your Electric Sign 


Electric Signs are modern magnets of trade. They pro- 
vide cheerful, hospitable light that brings crowds and 
creates business. They invite and actully draw pedes- 
trians to your street and your store. 


Brighten Up for the 
Boys Coming Home 


Now—more than ever before—the Nation n 

store needs—the business-building stimulus of light. 
Help celebrate the world’s emancipation from Kaiserism 
—help keep the home wheels turning—help make jobs 
for the boys who are coming back—by burning a brilliant 
appealing Electric Sign above your door. 


Commonwealth Edison Company | 





72 West Adams Street 








Commonwealth Edison Co. Uses Daily Newspapers to Boost 
the Electric Sign. 








1014 


signs always shows an animated condition that spells 
prosperity and bespeaks the hum of city life. 

Light up. Help boom business. Brighten up for 
the boys coming home, is the theme of an advertise- 
ment appearing in Chicago’s papers. The lightless 
nights are a thing of the past. The economies made 
necessary by the insatiate demands of war are modified 
by the requirements of peace and everyday life. That 
storekeepers and merchants are glad to light up now 
that lightless nights are a thing of the past is best evi- 
denced by the streets where the masses throng at night, 
where the business is done. Electric signs promote 
prosperity, the Commonwealth Edison Co. tells the 


public. And it is true. 


“HUMAN INTEREST” ADVERTISING SELLS 
STOCK. 


Different Kinds of Appeal—‘Follow-up” Methods That 
Count. 


Is it possible to get the human interest angle into 
financial advertising ? 

Why should not money be advertised on the same 
principle as butter, automobiles or clothing, asks S. C. 
Lambert in Printer’s Ink. 

The recent advertising and selling campaigns in 
behalf of Liberty Bonds have caused advertising men 
to do a great deal of thinking along the line of the 
above questions. Some express the belief that the 
advertising of securities is done in an altogether too 
unimpressive, dull and uninteresting style to attract 
the average everyday citizen. 

“Why,” it has been remarked, “there is a perfectly 
wonderful market for bonds here in this country that 
seemingly nobody knew existed before the successful 
and spectacular drives for Liberty Bonds. Of course 
war-time excitement and patriotism were impelling 
motives. But just the same hundreds of thousands 
of people who bought Liberty Bonds would buy ordi- 
nary bond issues if the advantages of such bonds could 
be brought before them. The bankers and bond houses, 
however, choose to advertise their bonds through dig- 
nified terse announcements on the financial page—a 
page the average person does not read. No effort is 
made to put human interest behind the announcement. 
[he advertisement usually states that such and such 
a bond issue will be offered on a certain date, at a 
certain figure to yield a specified amount of interest. 
The potential buyer is left to decide for himself or 
to find out for himself the value of the offering ad- 
vertised.”’ 

On its face this argument appears to have consider- 
able strength. In reality it has two or three fatal 
flaws. 

There is not enough margin of profit in the sale 
of bonds to justify an extensive advertising cam- 
paign. The investor of some size rather than the 
small investor is the one who has to be considered in 
the sale of bonds. Spectacular human interest adver- 
tising would offend the big investor and cause him to 
lose respect for the security. 

Bankers and financial men in general agree that 
there is little room for human-interest methods in the 
sale of bonds. A railroad or some other business 
enterprise may need additional capital. It issues bonds 
representing a mortgage upon its plant. A big bond 


house may take over the entire issue and resell it to 
banks and other regular buyers of bonds at a very 
slight advance over the price it paid. These other 
houses in turn sell it to their customers at another 
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slight advance. The profit comes from quick turnover 
just as it does in some lines of merchandise. Sales. 
men are used, although not anything near the number 
that would be put out to sell some nationally adver- 
tised article. A widespread advertising campaign, ex- 
pressed in popular language, would sell many bonds 
in small denominations. But where would the 
profit be? 


ADVERTISING THAT Witt MAKE STOCKHOLDERs. 


There is, however, one line of financial advertising 
where the human interest element can be introduced 
with the best of results for all concerned. This is the 
sale of preferred stock and is being used by public 
service corporations. It is taking pretty advanced 
ground to attempt to sell even preferred stock by such 
methods but it is successfully done by H. M. Byllesby 
& Co., of Chicago, and others. Thereby hangs an 
interesting story. 

Back in 1902 this house started as a firm of con- 
sulting engineers. They were called upon to analyze 
the street railway system in Mobile, Ala. While at 
work on this they saw a chance to buy the system and 
put it on a paying basis. They did so. Since that 
time they have extended their holdings to take in vari- 
ous public service corporations in different parts of 
the country. They sell light and power. They run 
street car systems. 

Naturally all this has called for a great deal of 
borrowed capital. For a number of years they did 
all their financing through New York and Chicago 
banks, obtaining their money mainly through bond 
issues. 

At length William H. Hodge, advertising manager 
of the company, sold his superiors on the idea of 
offering preferred stock direct to the customers of the 
company’s various subsidiaries. The first trial was 
made in the territory of the Northern States Power Co. 

The success of the effort is seen in the fact that 
in the first fifteen months about 1500 people purchased 
nearly $1,000,000 worth par value of Northern States 
Power Co, preferred stock. An interesting outcome 
of the campaign was that a large number of people 
buying the preferred stock later bought the company’s 
common stock, its bonds and coupon notes. The 
Standard Gas & Electric Co., a Byllesby subsidiary 
operating in the West and Southwest in a little more 
than a year sold $4,008,350 in preferred stock to 5240 
people—enough to meet current construction require- 
ments. 

The human interest element 
extended even so far as to have window trims. 
windows pulled, too. 

Underlying the whole proposition was the thought 
of customer ownership. The company was willing 
enough to sell the stock to its customers. But the 
leading consideration was that when a customer 
bought the stock he thereby naturally would feel con- 
siderable pride of ownership and be more likely to 
have a friendly feeling for the company—something 
public service corporations are very much in need of 
these days. ; 

“Customer ownership,” Mr. Hodge said, “is noth- 
ing more nor less than a mutualization of the utilities. 
It means popular, but not municipal, ownership. It 
will give the consumer of utility service a measure of 
proprietorship in the service organization and render 
to him a share of the profits indispensable to any com- 
mercial organism which is to perform its functions 
to society progressively and efficiently. It will make 
the people financial partners in the service companies 


in the advertising 
The 
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and at the same time preserve the responsibility, initi- 
ative and economy of private enterprise. It opens the 
door in a friendly way to every citizen who is able 
to produce and save a few dollars and makes him a 
co-operating friend instead of a suspicious, envious 
antagonist.” 

The stock offered is that of the holding company. 
The plan is carried out so as to reach and interest the 
wage earner. Payment can be in cash or settlement 
can be made at the rate of $5 a share per month. 

The preferred stock has full voting rights just as 
much as has the common, giving the owners a voice 
in the company’s affairs. 

In the advertising matter it is emphasized that the 
raising of capital is a secondary consideration, the 
main object being to secure customers as financial 

rtners in the enterprise. 

In 1915, when the experiment was launched, finan- 
‘ial conditions were unsettled and it was decided to 
periment in a cautious way and offer the holding 
mpany 7% preferred stock at the prevailing market 
ice plus a nominal fee for handling. This made a 
(00 share sell for $87.50. 

The first advertisement appeared in a Minneapolis 
newspaper. It was headed “An Investment Oppor- 
tunity in One of Your Public Utility Properties.”. This 
4 
I 


th QO G4 


-arefully explained the plan of the Northern States 
‘ower Co., listed its holdings, and announced that it 
desired to encourage increasing proprietorship in the 
company by citizens of Minnesota and surrounding 
states. 

Simultaneously a circular letter was sent out by 
the managers of the various divisions of the company. 
The letter explained the proposition briefly. In addi- 
tion to attempting to interest the customers in the 
stock it also brought out some of the advantages of 
group management under holding company ownership. 
The advertisement and letter offered to supply full 
information to all interested. Those returning the 
coupons properly signed were sent a profusely illus- 
trated booklet entitled “Back of the Investment.” 

This booklet briefly outlines the history of the 
H. M. Byllesby & Co., and describes in non-technical 
language the stock proposition. It depends largely 
on pictures to tell its story. These are large and clear 
half-tone illustrations and such scenes as farmers 
threshing wheat with electric power furnished by the 
The interiors of various power houses are 


( ompany. 

hown. A series of interesting illustrations show how 
vater is used to produce electrical power. The in- 
teriors of telephone exchanges are pictured. In short, 


the book outlines before the prospective purchaser 
hat the company is and what it has. 
The advertising campaign now is being kept up 
eadily by each of the operating units of the company. 
“he present plan is to have a newspaper advertisement 
t least once a month and to send out regular letters, 
ders and ‘other direct advertising matter. These 
re distributed by the meter readers except in Minne- 
polis, where they are placed in the same envelope 
ith the service bills. All the circular matter contains 
nstamped return postcards. Most of the newspaper 
idvertisements have inquiry coupons. 
When a customer gets his gas bill he sees on the 
verse side of the cashier’s stub a square in which he 
can place a mark and thus automatically make an 
inquiry about the preferred stock. As many as a 
dozen inquiries have been received in a day in the 
\linneapolis office. Most of these are from people 


who are really interested. 
The booklet “Back of the Investment” is sent with 
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follow-up letters and used by the managers and se- 
curity representatives. It has assisted greatly in get- 
ting people interested and giving them an idea of the 
size and character of the properties. 

For a time the advertisements were of a type 
designated to give the customers a good general 
financial knowledge of the company and to impress 
the people with the utmost conservation of the 
investment. 

This done, incisive copy was run. One advertise- 
ment gave out a widespread invitation to customers to 
open a partnership account with the company. ‘Five 
dollars is all you will need to do this,” it said. Before 
the ground work had been built up, this appeal would 
have been perilous. 

At first the partial payment plan was indifferently 
received. Most of the people buying stock paid for it 
outright. Then a special effort was made to sell on 
the partial payment plan. The idea here was to inter- 
est people who ordinarily would not buy stock under 
any consideration. The big selling point was along 
the line of thrift and the systematic saving that couid 
be made by paying monthly on the stock. 

One day in a Minneapolis daily paper the company 
ran a full-page advertisement. Half the page was 
taken up with an illustration showing a big new power 
plant under process of construction. An invitation 
was conveyed to “Join Our Big Army of Home Share- 
holders Now—More Than Five Thousand Strong. 
Put Your Money in a Home Enterprise with an Es- 
tablished Record of Success.” Numerous inquiry cou- 
pons were sent back. 

This ad was supplemented by a large window trim 
in the company’s downtown office. A large photo- 
graph of the power plant was the central feature. The 
rest of the display was made out of display cards, 
sample bonds and copies of the company’s selling 
literature. Passersby were invited to “Come In.” 
More than 175 responded the first day. When these 
inquiries entered the office they were received by a 
young woman who courteously handed them pieces of 
printed matter and invited them to consult officials 
of the company. Many sales were made. 

Right now the company is pressing hard on the 
partial-payment plan and the cosmopolitan proportions 
of the list are truly surprising. Cards asking for 
information come from executives, business men, doc- 
tors, lawyers, clerks, college presidents, saloon-keep- 
ers, housewives, laborers and even bankers. A special 
effort is being made to reach those to whom invest- 
ments, dividends and interest are as fairy tales. 

Every inquirer gets a letter containing some addi- 
tional information and is strongly invited to call at the 
company’s office but if necessary the prospect is 
visited. In Minneapolis and St. Paul there are security 
salesmen who are kept busy at this work. At the 
Byllesby properties in smaller cities inquiries are 
taken care of by the manager or some other employee 
familiar with the proposition. 

A considerable number of the prospects are 
women. It requires a great deal of time, patience and 
good judgment to handle these successfully. But it 
is being done. A local manager in North Dakota says 
his customers at first looked upon the stock-selling 
idea with suspicion, thinking that it denoted lack of 
financial stability in the company—that the company 
needed money. This impression was dissipated by 
further advertising—so much so that the selling of the 
preferred stock made good headway even among those 
investors who usually bought 8% farm mortgages. 
The advertising to sell the preferred stock is done 
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largely through the local newspapers in order that the 
primary object of reaching the company’s customers 
may be attained. But as the company glzedly will sell 
stock to non-customers an effort now is being made 
to extend the advertising. 

The company now is spreading out its selling ef- 
forts to include farmers. It would advertise in the 
farm press if the advertisements would be acceptable. 
Lut as yet the farm papers have refused to accept the 
copy because of a policy to turn down all speculative 
advertising. The farm papers are apparently con- 
sistent and impartial in their stand. One prominent 
publication in refusing the Northern States power 
copy refers to the fact that last fall it denied space 
to advertise Chicago city bonds. Another paper points 
out that it refused to advertise an issue of bonds for 
Deere & Company—bonds that were absolutely above 
reproach 

“It is all a matter of policy,” writes another farm- 
“But the time will come when we 
Farmers are getting 


paper publisher. 
will have to change our policy. 
rapidly into the investment class.” 


STORAGE BATTERY BUS IN CHICAGO. 
Twelve-Passenger Bus Adopted by Frank Parmelee Ex- 
press Company. 


The Frank Parmelee Express Co. operates a large 
‘xpressing and transportation system in Chicago. Con- 
siderable of this business embraces the movement of 
persons between railroad depots, and from depots to 
hotels, and vice versa. Baggage and expressing also 
is carried on upon a large scale. 

For several months now the Frank Parmelee Ex- 
press Co. has been operating a storage battery bus 
between hotels and railroad depots. This bus, the first 
of several, it is understood, has a seating capacity of 
12 persons and space for their baggage also. Edison 
cells are used, and these have capacity for a daily run 
of 50 miles with the bus fully loaded. The method of 
carrving the baggage is of special interest because of 
its ingenuity and compact arrangement. This bus, 
which was built by the Walker Electric Vehicle Co., 
has brought forth much favorable comment from 
passengers and those that have seen it traveling the 
Chicayo streets, silently, without odor, and with no- 


hle sn oothness. 
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Twelve-Passenger Storage-Battery Bus Plying Chicago’s 
Streets. 
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ELECTRIC HEATING ENGINEERING DATA. 


To determine the electrical energy necessary to 
heat a room or building, many factors must be taken 
into consideration. Heat is lost by (a) transmission 
through walls, floor and ceiling (see Table I), and 
(b) through air necessary for ventilation (see Table 
Il). The exposure of the building must also be con- 
sidered. The following from “Westinghouse Electric 
Ware” is of interest: 

Tas_e I.—Watts Lost By RADIATION PER Sovuare 

Foot OF SURFACE Per Decree F. DIFFEREN C! 

IN TEMPERATURE. 


Radaiting surface. Watts. 
eens SI Sk Ul ed ok nels ou ee abd 0.0925 
nN, HH i sae oe eva st apie es 6g aos Mean -.. 0.0575 


0.1350 


a, . | nen 
4-in. brick wall....... 


0.1930 


ee Gn 2b . .! b g camara hes sec ed aioe es (10245 
eee ee 5 owe aati anare 0.0305 
IE III ee ono ub rl ean ep aeee ocsae 0.0360 
Ec cadena mova w alee e ee ee 
SN oe ee a on ea O.355 
Single skylight ........ Te Pee Se wave atewtuion 0.300 
CN ona 5 5 hi pe a pote ube a ae Aeon Se 0.170 
a a ee ee ree errr Hee 8 . O.185 
SOOe CE re WOE, BO WOOD oon. c oes sews csc seccess 0.170 
EE os oth we ie nate eeeka ues knee eee akean ews 0.120 
WEGOG POTOMIO, F TE Clin oc cs he cwid cs ctvecesenn .. 0120 


These co-efficients, for latitudes approximately that of 
Pittsburgh, will be increased as follows: 

10% for northern and windy exposure. 

10% where building is heated during day time only, and 
building is not exposed. 

30% where building is heated during day time only, and 
location is an exposed one. 

50% where the building is heated intermittently during 
the winter months. 

(From “Ventilation and Heating,” B. F. Sturtevant Co.) 


TapsL_e I1l.—Artr REQUIRED FOR VENTILATION © 


Rooms. 

Service. Cu. ft. of air per hr. 
RR i ee Peer ee rere 3600 per single hed 
Legislature assembly halls............... 3600 per seat 
Barracks, bedrooms and workshops....... 3000 per person 
eS ee aa ee 2400 per person 
Theaters and ordinary halls.............. 2000 per seat 
Ce WE 3S ccane s0Ne seas 0004 euerues 1800 per person 
DI PND a ke itdie dein dia tielen seals anes 1800 per person 
PENOE Ss Letiirins deeiioniskaninn ne aunasn Once per hour 


These figures are for uncontaminated air. Where 
smoke, gas, gas illumination, etc., are present addi- 
tional provision must be made. A single gas burner 
consumes about 45 cu. ft. of air per minute. To heat 
1 cu. ft. of air 1° F. requires 0.0054 watt-hours, or 
1 kw-hr. will heat 2650 cu. ft. of air 70° F. From 
this the energy necessary to heat the air required for 
ventilation may readily be determined. 





SYNCHRONOUS-MOTOR DRIVE FOR RUB- 
BER TIRE PLANT. 


The Wicks Tire & Rubber Products Co., of Seattle, 
Wash., has well under way the construction and equip- 
ment of a plant at Kent, Wash., for the manufacture 
of automobile and auto truck tires and other rubber 
products. The rubber machines and all equipment re- 
quired in this work will be motor-driven, the motors 
being direct-connected to the machines by reduction 
gears. The electrical equipment includes one General 
Electric 330-hp., synchronous motor, 2200 volts, 2 
phase, 60 cycles, and one similar motor of 100 hp. 
There are six transformers by which the power will be 
stepped down for small motors and lighting. In all, 
there will be a connected load of about 500 hp. The 
plant is expected to be in operation by January, 1919. 
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Detection of Defective Insulators—Constant Current Trans- 
former Problem — Coal Handling Costs — Pipe Covering 


DETECTION OF DEFECTIVE INSULATORS 
ON LIVE LINES. 


Georgia Railway & Power Company Saves More Than 
$16,000. 


\ test of 88,577 suspension type insulators has re- 
‘ently been completed by the Georgia Railway & 
Power Co. The total cost, including wages and other 
xpenses was $727.37. The lines were all tested while 
alive, and no interruption to service occurred during 

» tests. The method used for testing was devel- 
ped by Tom F. Johnson, assistant electrical super- 
intendent of the company, and is based upon the laws 

f induction. 

[he testers found an average of between 20 and 
30% of the insulators defective. The tests were fol- 
lowed by line crews who removed the defective in- 
sulators and installed new ones, all done without cut- 
ting off the current. 

On the line between Social Circle and Monroe, 
where the accepted system of patrolling showed 
everything “O. K.”, the Johnson method revealed 476 
defective insulators out of 1,656 tested, or more than 


20° 


To test 88,000 odd insulators by the “megger” 
the usual method, would have cost about $7,000, and 


the line would have been “dead” three months. The 
interest on the investment in that time would have 
heen $10,000, and the loss of income while the lines 
were out of service a great deal more. The matter 
of cost is important. But continuity of service is 
often more important. Detection of defective insula- 
tors before they cause shut-downs makes for continu- 
ity of service. Detection and replacement of insula- 
tors without killing a line prevents service interrup- 
tions. Insulator maintenance is a good investmnet. 
\nd prevention is better than cure. 





IMPROVING REGULATION OF CONSTANT 
CURRENT TRANSFORMERS. 


Addition of Artificial Load in Form of Transformers 
Stabilizes Conditions. 


By Howarp M. LINCOLN. 


The regulation of constant current induction regu- 
laters such as are used for supplying street lighting 
circuits is not good at the lighter loads. At light 
loads the regulation is usually very poor, resulting in 
serious fluctuation of voltage, flickering of arc lamps, 
continual see-sawing of the movable regulator coils. 

It is common practice to install an arc regulator, 
depending upon the opening of new streets and in- 
stallation of additional lamps to bring its load up to 
nominal. The following may be of interest to those 
operating men who have experienced difficulty on 
account of poor voltage regulation of lightly loaded 
constant current transformers. 

A constant current transformer rated at about 30 


kw. had been installed, but its load consisted of only 
about 10 kw. This load was so light that the transform- 
er would not regulate properly. It was determined to 
add an additional load until such time as additional 
lamps should enable satisfactory voltage regulation 
to be obtained. The artificial load consisted of three 
single-phase, 2200/110-volt distributing transformers, 
each of 1 kw. These transformers were connected 
with their high-voltage windings in series with the 
arc circuit, and their low-voltage windings so as 
to buck the primary. In this way sufficient load was 
added to the regulator to stabilize the movement of 
the coil, thus overcoming the trouble due to poor 
regulation. 





ELECTRIC TRUCK REDUCES COST OF 
COAL HANDLING. 


Interesting Use of Truck for Running Over Coal Pile. 


By using a storage battery truck fitted with a 1 yd. 
capacity V-dump body to haul coal to boiler house 
and store yard, coal handling cost has been reduced 
about 50% at one power plant at Philadelphia. 

Coal is unloaded by gravity from railroad cars 
into bins fitted with radial gates (Fig. 1). The 
truck, which is a Lakewood, is loaded with a ton of 
coal in 8 seconds by opening a bin gate and allowing 
the coal to drop in the V-shaped truck body. Loading 
by hand took 5 minutes. 

In the morning the truck hauls coal 300 ft. to the 
boiler house. Two hours of coal hauling is sufficient 
to keep the boilers going all day. The truck then 


Fig, 1.—Electric Truck Loaded by Gravity In Eight Seconds, 
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carries coal from the bins to the storage pile. With 
this method about 20 tons can be handled per hour. 
The haul from bins to storage pile is about 115 ft. 
each way. The loaded truck makes the trip from bins 


to storage pile in 45 seconds, and returns empty in 
35 seconds. 
load. 

\ runway was built to enable the truck to get on 
the storage pile, shown in Fig. 2 


Ten seconds is required to discharge the 


top of This run- 












Fig. 2.—Runway Enables Truck to Climb Storage Pile. 


way is raised once a day so that coal can be unloaded 


on either side. By using this method railroad cars 
are released quickly and demurrage charges avoided. 
The storage battery truck, moving heavier loads 
less time than is possible with man power, keeps the 
receiving bins empty so that coal can be unloaded just 
as soon as it is received. 

The daily operating cost of this truck has been 
found to be $3.35, not including wages of operator 
This cost does include mechanical and maintenance 
charges, interest and depreciation on machine, lubri- 
cants, storage battery maintenance and charging cost 
(based on 2 cents per kilowatt-hour). 





COAL SAVING BY PIPE COVERING. 


Magnesia Placed on Dollar and Cent Basis. 





Use of 85% 


To obtain efficiency and maintain results, con- 
tinual vigilance is necessary in burning fuel. Con- 
ditions are ever changing, and one must be always on 
the alert therefore. It is just as important that the 
heat be saved when made, as that it be made efficient- 
ly. The reduction of radiation losses of pipes, boiler 
tops, valves, heaters and other exposed surfaces is 
one of the simplest ways in which heat losses can be 
reduced. 

The reduction of radiation losses has de. very 
great advantage over the reduction of other losses, 
as for example those in the furnace, in that once a 
pipe or surface is covered with suitable material, that 
material remains effective for a long period, many 
years, without further attention or expense. This 
is in striking contrast to conditions in other parts of 
the power plant where conditions are always chang- 
_ing. A saving so easily obtained, and sustained, is 
particularly worth while. 
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The following table, compiled by the Mellon In- 
stitute of Industrial Research, shows the monthly 
coal saving in dollars and cents due the use of 859 
magnesia pipe covering of standard thickness, per 100 
lineal feet of steam pipe. The compilation has been 

made on the basis that coal of 14,000 B. t . u. per pound 
costs $5 per ton delivered; that boiler efficiency js 
70% ; and that the pipes carry steam 24 hours per 
day, 30 days per month, a condition typical of central- 
station operation: 


Table of Monthly Coal Saving, in Dollars and Cents, Per 
100 Lineal Feet of Pipe Due Use of Magnesia Covering. 


E E E E E E Ec 

is] a] I i] eo a] 3 = 
% 3 b = S 2 gs .. 
et a =a - *s oe 
& , = . a & = ss .u8 
Size of 5m 23 2a =F =F =§ £3%¢ 
Pipe Ff © © oo oo >o of 
~n S&F o & pe af) & Se Sts 
oe a & aD = = & Na aa 
ee $1.44 $15 $2.20 $3.28 $3.66 $4.11 $6.80 
RISES 1.72 l. = 2.87 3.70 4.26 £29 8.03 
BU Belts 2.11 2 30 3.56 4.80 5.35 6.04 10.00 
a 2.52 2.74 4,22 5.52 6.50 7.25 12.20 
, ae 2.86 3.10 1.73 6.14 7.29 8.17 13.70 
By cant 3.53 3.74 5.86 7.63 8.93 10.11 16.80 
_ ee 4.25 £.39 6.95 9.07 10.55 11.90 19.90 
eer 5.00 5.33 8.30 10.90 12.60 14.30 89 
3%. . oe 6.22 960 1240 1440 1632 2723 
Doe dwes 6.50 7.06 1060 14.05 1640 18.40 1.85 
. ae 7.30 7.69 1180 15.35 17.92 20.25 1.00 
me Bi 7.97 8.64 13.16 17.20 20.00 22.72 38.00 
6 936 10.15 15.60 2038 23.82 2688 44.90 
_ Sear 10.90 11.70 18.38 23.68 27.60 30.80 12.00 
BS «vise Se 13.22 20.40 26.60 31.20 3490 5855 
4st. See 14.70 22.70 29.00 34.52 38.61 64.80 
Mee» 15.08 16.33 25.00 32.70 3840 438.08 72.40 
* 5.26 5.67 880 11.50 1348 15.12 2544 











j *100 sq. ft. 144 in. thick, flat surface. 
MAKING ENCLOSED DISCONNECTS 
VISIBLE. 
In stations employing high voltage and large 


capacity, it is the usual custom to separate the various 
phases, circuit breakers, potential and current trans- 
formers by barriers of cement, and similar materials. 
The fronts are protected by doors or covers of asbes- 
tos board, sheet iron and similar materials, so as to 
prevent persons coming into accidental contact with 
the apparatus enclosed, and yet so arranged as to per- 
mit ready access. The covers or doors are often ven- 
tilated so as to permit escape of gas should an ex- 
plosion occur in the cell, and to prevent moisture form- 
ing due lack of ventilation. 

As pointed out, these doors are usually of asbestos 
board or sheet iron, the latter properly grounded. 
However, in one recent installation of considerable 
magnitude made in the Middle West, the doors of all 
cells housing disconnective switches are made of wired 
glass, the balance of the covers being made of asbestos 
board. This form of construction has the very real 
advantage that the operator is able to see whether the 
disconnect switches are open or closed, thereby reduc- 
ing the chance of their being forgotten. 





When underground cable ducts remain without 
cable in them, some companies plug up each end of 
the ducts with wooden plugs and sacking. This pre- 
vents the ducts becoming choked with silt and prevents 
gas from traveling along the ducts. Gas coming 
through ducts from adjacent manholes has fed many a 
manhole fire. The plugged duct also tends to force 
circulating air through unplugged ducts, thus improv- 
ing their ventilation. A duct with cable should not 
be plugged. 
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Building Shortage Presents Contractor’s Opportunity— 
Graphs for Wire Capacity — Boston Contractors Meet 


THE ELECTRICAL OPPORTUNITY IN IM- 
MEDIATE BUILDING REQUIREMENTS. 


Shortage of Buildings Indicates Great Activity in This 
Field, But Need of Reconstruction Among 
Contractors Is Apparent. 


The following article which recently appeared in 

lire Message, the publication of the Habirshaw 
Electric Co., of New York City, by J. D. Barn- 
hill, offers a very satisfactory answer to the perplex- 
ing question which now presents itself to contractors 
regarding the immediate possibilities in construction 
activities. 

[he world-wide problem of reconstruction which 
we are now facing should not be considered only from 
the standpoint of conditions in devastated Europe. 
There is a definite responsibility with a correspond- 

opportunity existing in the United States—a con- 

on which is the indirect, but no less definite result 

the World War. The normal growth of popu- 

ion in the United States demands a definite amount 

building construction each year. Since 1914, mate- 

ls, labor, and money have been diverted into other 

nnels to such an extent that normal building oper- 
tions are very much below requirements. 


NORMAL CONDITIONS CREATE BUILDING SHORTAGE. 


Pre-war records have established a normal con- 
ruction requirement of 385,000 residences per year. 
uring the past four years, actual construction has 
‘nso far below normal as to produce a shortage of 
‘00,000 residences. This means that the building in- 
‘ests of the United States must construct 700,000 
sidences before they can return to normal condi- 
ions, which require 385,000 residences each year plus 
normal increase in proportion to the growth of 
ypulation. 
The shortage of buildings is by no means restricted 
residences. Every kind of building construction 
is been affected in a corresponding ratio. For. in- 
‘tance, recent reports from 114 different cities in the 
nited States show a shortage of schools in 50 cities, 
' factories in 30 cities, of business and office build- 
gs in 31 cities, of apartment buildings in 16 cities, of 
ublic buildings in 16 cities and of hotels in 8 cities. 

The money value of. normal building operations 

hroughout the United States amounts to $3,000,000,- 
annually. During the year. 1918, exclusive of 
tual Government contracts, building construction has 

n less. than $500,000,000, and only $1,335,536,000 

orth of building permits has been issued, which pre- 
imably covers all of the operations contemplated for 
‘mediate construction. 

These figures, indicating the condition in the resi- 
‘ential form of construction may be judged as to their 
relation to the whole industry, by the fact that reported 
operations in the hands of architects now show that 
the estimated cost of contemplated business under- 
takings is twice as much as residential. 


Architects in New York City are now designing 
$70,575,000 worth of construction, of which $22,420,- 
00 represents office buildings and industrial struc- 
tures, $11,065,000 apartments, hotels and dwellings, 
$23,305,000 institutions, churches and municipal build- 
ings, with the balance of $13,785,000 unclassified. 
New York City, however, cannot be taken as a cri- 
terion for the whole country, as the residential demand 
in the country at large is in much greater proportion 
to industrial operations. 

These conditions in the United States are being 
seriously considered by all branches of the building 
trades. After four years of acutely sub-normal activ- 
ity, it is to be expected that a return to normal condi- 
tions would develop serious operating problems, and 
since the War Industries Board has now released 
building materials for universal use, every function of 
the building industry is going to be subjected to un- 
precedented strain to meet the requirements. 


RECONSTRUCTION NEEDED AMONG CONTRACTORS. 


It is safe to assume, however, that such a tre- 
mendous industry which could contract its resources 
to meet such a sub-normal condition would quickly 
react to an efficient operation of the present require- 
ments. In the problem of readjustment it will be 
necessary for contractors everywhere and in every 
branch to reconstruct their organizations as to men, 
materials and money, and unless the industry is to 
suffer serious indigestion, with consequent disturb- 
ance of the market for materials and labor, due to 
reaction from abnormal conditions, it will be neces- 
sary for all branches of the industry to carefully 
plan its corresponding operations. 

There is every reason to believe that the electrical 
branch of the building trades will have a very .con- 
siderable share in the necessary growth of demand for 
a number of years to come. Not only must the elec- 
trical industry be prepared to furnish the products 
necessary to electrically equip new construction, but 
it must also furnish the materials for equipment of 
buildings now accessible to electrical current but in 
which electricity has not yet been installed. 

It is conservatively estimated that only 20% of 
all of the buildings in the United States now accessible 
to electric current have been equipped to use elec- 
tricity. The records show that there are 19,000,000 
residences in the United States, only 20% of which 
have been equipped for electricity, leaving 15,200,000 
residences in prospect for wiring and as a market for 
electrical appliances. 

The best authorities state that there are 300,000 
manufacturing plants in the United States, and on the 
same basis of estimating 20% electrified, this leaves 
240,000 manufacturing plants in prospect for electrical 
equipment. 

During the past four years ef comparative inactiv- 
ity, manufacturers, distributors -and* contractors of 
electrical products have demonstratéd many econo- 
mies and advantageous methods in merchandising and 
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these improvements can now be operated to the ad- 
vantage of the whole industry as well as the public in 
general. 

For instance, it has become an accepted custom 
for contractors to finance their own operations as 
a more sound and practical method than to lean upon 
distributors and manufacturers for excessive lines of 
credit. Competitive price cutting and bids based 
upon inaccurate estimates of cost have been proven 
unnecessary as well as economically unsound. The 
use of standard quality materials and good workman- 
ship at fair prices, plus a legitimate profit has now 
become the custom rather than the exception in the 
electrical business, and forms the safest possible basis 
for the abnormal demands which are now to be put 
upon the industry. 

Further refinement of credits and trade practices 
are to be expected so that each factor in the industry 
can assume its proper responsibility with a corres- 
ponding reward for service rendered, each factor de- 
termining these points for itself, without undue con- 
eern for the methods and practices of competitors. 
During the scramble for new business, for the first 
few months there may be many instances of under- 
bidding and bad practices, but as the industry begins 
to feel the eftect of an abnormal demand, it is believed 
that conditions will quickly become adjusted to sounder 
methods, especially since the tendency is already in 
that direction. 





GRAPHS FOR FINDING SAFE CURRENT- 
CARRYING CAPACITY OF INSULATED 
COPPER WIRE. 


By M. C. Mason. 


The National Electrical Code rule No. 18 shows 
the safe current-carrying capacities of insulated cop- 
per conductors ranging in area from No. 18 gage 
(1624 circular mils) to 2,000,000 mils. The values in 
this table are universally accepted in the United States 
as representing safe, conservative practice, and are 
followed by electrical contractors in practically all 
interior wiring installations. 
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Fig. 1.—Graphs of Safe Current-Carrying Capacities of Insu- 
lated Conductors Up to 2,000,000-Circular-Mil Size, 
Based on Rule No. 18, National Electrical Code. 
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However, except for conductors of the larger 
diameters, the safe current-carrying capacities of the 
odd-numbered gage sizes are not given in this table. 
For example, the safe current-carrying capacity of 
No. 8 gage conductors and the safe current-carrying 
capacity of No. 6 gage conductors are given, but no 
capacities are specified for No. 7 gage or No. 9 gage, 
which are not so commonly used and consequently 
seldom known. : 

In certain practical work, however, it is frequently 
desirable to know the safe current-carrying capacities, 
on the National Electrical Code basis, of these odd- 
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_ _ 45,000 
Area in Circular Mils 
Fig. 2.—Graphs of Safe Current-Carrying Capacities of Insu- 
lated Conductors Ranging from No. 18 to 85,000-Circular-- 
Mil Size, Based on Rule No. 18. 


numbered wire sizes. Furthermore, it is also some- 
times necessary to know the capacities of round con- 
ductors, the areas in circular mils of which do not 
appear in the values tabulated in National Electrical 
Code rule No. 18. While values intermediate between 
those given in the rule No. 18 table can be determined 
by interpolation, they can, as a rule, be more con- 
veniently and accurately ascertained by reading values 
from a graph or curve plotted to show the values that 
are given in rule No, 18. In this connection the 
graphs of Figs. 1 and 2 will be of service in deter- 
mining these values. 

The graphs of Fig. 1 have been plotted to show all 
of the values which are given in the table in rule No. 
18. Graph A shows the values for conductors with 
insulations other than rubber, while graph B shows 
the values for rubber-insulated conductors. The light 
line in each case is plotted between the points repre- 
senting the National Electrical Code values as taken 
from the rule No. 18 table, while the heavier lines 
show the “averages” of.the Code values. The safe 
current-carrying capacities of a conductor of any 
cross-sectional area can be easily read from this graph. 
For example, a 350,000-circular-mil conductor, rubber- 
insulated, would have, as shown at point P, a safe 
current-carrying capacity of 297, or practically 300, 
amperes. 

In the graphs of Fig. 2 the values for conductors 
of areas below 85,000 circular mils have been replot- 
ted. That is, graphs C and D show merely the values, 
to an enlarged scale, which are plotted to the left of 
line XY in Fig. 1. As in the preceding graph, the 
light lines are plotted between actual National Elec- 
trical Code values, while the heavy lines represent the 
average values. To render the graphs more convenient 
of application, the wire gage numbers, in addition to 
the circular-mil area values, have been plotted along 
the horizontal scales. 











Ss = os 








December 2. 1918 








REPAIRING WORN MOTOR BEARINGS 
QUICKLY. 





By Harry DEAN. 


Recently we had a motor with a worn bearing. The 
bearing was of the two-piece type. It was necessary 
to get the machine running, but we had no new bearing 
nor anyone here to rebabbitt the old one. We fixed up 
the job temporarily by putting a thin piece of copper 
about 1/64 in. thick in the lower half of the bearing, 
then sweating it in with a blow torch, and forcing it 
into position with a piece of pipe a little smaller than 
the shaft. The bearing was then smoothed up, re- 
turned to the motor and has been running ever since. 





“OPEN PRICE” PLAN EXPLAINED TO 
MASSACHUSETTS CONTRACTORS. 


Members of Boston District Addressed by F. W. Lord— 
Annual Meeting of State Association Announced. 


[he Boston district of the Massachusetts State 
\ssociation of Contractors and Dealers held a meeting 
Dec. 19 at the Boston City Club. At this meeting 
F. W. Lord, first president of the Electrical Contrac- 


tors’ Association of New England, and now president 
of the Institute of Electrical Contractors of New York 
City, explained the operation of the “open piece” sys- 


tem and the success which it has achieved in that city. 

[he advantages and workings of the “open price” 
system are no doubt familiar to many contractors, 
especially those of New York and Chicago, in which 
cities it is already being used. The plan was originated 
by A. J. Eddy of Chicago, who still takes an active 
part in its plans. It is one of the best methods so far 
devised for preventing a contractor from bidding too 
low on a job or, better still, from underbidding him- 
self. In operation the plan requires its members upon 
submitting a bid on a certain job to file a duplicate 
copy of this bid with the association secretary. The 
secretary then gives to the competing contractors a 
copy of all the bids which have been submitted on that 
particular job. If no other bids are received by the 
secretary, the one given is kept confidential. 

Prior to the adoption of this plan, unscrupulous 
irchitects and builders had formed a habit of making 
the electrical contractor underbid himself by causing 
him to believe that another firm had bid slightly lower 
than he had and getting him to lower his price accord- 
ingly. . This, of course, was untrue, and many con- 
tractors have lost considerable money on jobs in this 
vay. 

Although the open price method necessitates a con- 
siderable expense, as it requires a sizable office force 
in addition to the mailing and office expenses, and 
because its operation cannot be left to members to be 
carried out, the savings and other benefits derived 
trom it amply repay for this outlay. This system is 
also adapted to other construction lines and is enjoy- 
ing a steady growth in them. 


ANNUAL MEETING OF STATE ASSOCIATION 
ANNOUNCED. 


_ The Massachusetts State Association of Electrical 
Contractors and Dealers, on a handsomely engraved 
holiday card containing the season’s greetings an- 
nounce that the annual meeting of the association will 
be held at the Hotel Bancroft, Worcester, Mass., dur- 
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ing the week ending Jan. 11, 1919. The exact date 


of the meeting will be announced later. 


SIMPLE AID TO DRILLING IN COLD 
WEATHER. 





Wooden Sleeve for Drill Lessens Difficulties Encountered 
in This Work. 


By ArTHUR S. NICKERSON. 


At this time of the year many electricians have con- 
siderable trouble when called upon to drill in concrete, 
brick, etc., when such drilling is to be done in exposed 
locations. This trouble is especially noticeable when 
the holes are small, which makes it difficult to hold the 
drill firmly. This difficulty, coupled with the cold steel 
of the drill, usually causes cold, cramped and numb 
fingers and very often is largely responsible for a 
bruised hand. 

The writer suggests the use of a wooden sleeve or 
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Method of Protecting Hands When Drilling in Cold Weather. 


handle, as shown in the illustration, as a means of 
lessening this trouble. This handle is slipped over the 
head of the drill and held in place by a set-screw as 
shown. The larger diameter of the handle, which does 
away with cramping the fingers in holding and the 
fact that wood will warm-to the hand much quicker 
than steel, will aid considerably in making such drilling 
easy, 





AMONG THE CONTRACTORS. 


The F. E. Newberry Electric Co., through its Los 
Aygeles office, located at 724 South Olive street, has 
been awarded a contract for the electrical work in the 
Edison building, Third street and Broadway, of that 
city. 

NePage-McKenny Co., electrical engineer and con- 
tractor, Seattle, Wash., has re-established its brass 
foundry which was destroyed by fire. The new plant 
is at 2938 16th Avenue, Southwest, in which consider- 
able new equipment was installed. Its foundry work 
consists in the manufacture of switchboard equipment 
and fixtures for ship lighting. 


George R. Cooley Electric Co., Seattle, Wash., has 
begun the installation of lighting equipment on fifteen 
8000-ton steel ships being constructed in the yards of 
Duthie & Co., at Seattle. Similar installations are to 
be made by this concern on a number of other ships 
for yards on Puget Sound. In addition to this work 
the Cooley company is supplying small incandescent 
searchlights for coast ships. 


Kohler Bros., 111 North Jefferson street, Chicago, 
have signed a contract to install the wiring and fur- 
nish the necessary fixtures and equipment for the new 
building which is being erected by the Inland Steel Co. 
at Chicago Heights, Ill., to replace the one recently 
destroyed by fire. The contract calls for a total load 
of approximately 600 hp. and 30 kw. lighting, work to 
start immediately. Neiler, Rich and Co., Chicago, are 
the consulting engineers. 
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QUESTIONS AND ANSWERS 




















“ilk readers are invited to suomi quesitons and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably urthin eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 

Questions. 

No. 446.—Lamp-Lire Recorp System.—Where it is impos- 
sible to mount lamps out of reach or to employ locking sock- 
ets and etched bulbs to prevent or deter theft, what means 
are taken to secure record of breakage and length of time 
lamps remain in sockets, or electrical life? Is it practical to 
use corresponding socket and lamp numbers or labels ?>—M. 
K., New York City. 


No. 448.—Wuat Is AN Accessip_L—E Atric?—What is the 
real meaning of the term “accessible attic,” which occurs in 
National Electrical Code Rule 28g? This rule states that 
junction boxes are considered accessible “when installed in 
an attic that has sufficient headroom but which is reached 
only by a portable ladder and permanent hatch.” What 
would be deemed “sufficient headroom”? Would a space 
having a vertical clearance of 2% or 3 ft. in a reinforced 
concrete building, space being entered by manholes located 
in the floor, be considered an accessible attic, and could junc- 
tion and pull boxes not opening on the outside be installed 
in such an attic without violating the intent of the Code 
rule?—D. A. T., Cincinnati, Ohio. 

No. 449.—Wire For Fisuinc.—lIs flat 
better for fishing conduits than round wire? We do not do 
very much conduit work here and have been using round 
galvanized steel wire and have gotten along all right. If the 





steel wire much 


flat or ribbon wire is better, why is it better and what size 

should I buy for %-in. conduit?—T. A. N., Cheyenne, Wyo. 
Answers. 

No. 442.—Drititine Street CaBINets AND Boxes.—lI often 


get steel panel boxes in which I have to drill holes for addi- 
tional conduits. This work has to be done out on the job. 
I have been using big twist drills, but this method is not very 
satisfactory and is quite expensive. Can someone suggest a 
hetter one?—M. D. B., Cedar Rapids, Iowa. 

[| Answers A and B published in issue of 
igi8, page 905. ] 

Answer C.—The handiest and the best device that 
| have found for cutting holes for conduits in panel 
boxes erected or otherwise is a little tool weighing 
about 5 Ib., which is called a “Jiffy Cutter.” It has 
adjustable blades similar in action to a lathe tool and 
has a ratchet handle. It only takes a few minutes to 
cut holes up to 3-in. conduit sizes. Cuts a nice smooth, 
round hole, the piece coming out as a disk. The tool 
was procured through our jobbing house and is well 
known in the trade.—B. R. B., Philadelphia, Pa. 
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No. 443.—Location or Service SwitcHes.—The Under- 
writers’ rule states that the service switch must be placed 
in the nearest readily accessible place to the point where 
the wires enter the building, which I interpret to mean that 
a separate switch is required for every building. I recently 
wired a new building, however, in which it was very difficult 
to decide how to locate the switch. The building was three 
stories high with stores on the first floor, offiffices and an 
apartment on the second, and a large apartment on the third 
floor. The entire building had a frontage of 125 ft., which 
was divided into three sections. Each of these sections was 
separated from the others by a fire wall and constituted a 
building in itself, having separate heating plants, chimneys, 
etc., with no interior passageways between the sections. The 
entire building was erected on one building permit and had 
but one sewer and water connection. I finally decided to 
install a separate switch and outlet for each section, in order 
to be on the safe side, although it cost more to do so, but 
for future pat as I would like to know whether I was 
correct or not.—L. M. C., Baltimore, Md. 
| Answer A published in issue of Dec. 7, 1918.] 
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Answer B.—As a matter of convenience, the 
method described was best, also safest. However, if 
desired, a switch and fuses for the total load and one 
entrance conduit can be installed and wires run to the 
other sections, provided the wires are fused in accord 
ance with the general requirements so that all leads 
will be protected. It is best though that a service 
switch be in each section as a matter of convenience 
and safety when working on wires in that section. 
There is very little saved. in that case over installing 
three complete services and, if these sections were to 
each have a separate meter, it is doubtful whether a 
power company would permit the long leads from a 
main service fuse and switch to its meter—H. E. \Vj,, 
Chicago, II. 





No. 444.—SupportTinc WIRES IN VERTICAL CoNDUITS.—In 
vertical conduit runs the conductors should be_ supported 
within the conduit system. I have some work in contem- 
plation where it will be required to support some of these 
conductors and would like to hear from your readers as to 
the best ways of arranging these supports—J. T. O., 
ark, N. J. 

Rule 26, section a, of the National Electrical Code 
gives the distances at which vertical cables of vari 
sizes should be supported. It also makes three sug- 
gestions by means of which such cables may be sup- 
ported ; other methods may be used if approved by the 
local inspection authorities. In the smaller sizes of 
cables, I have found that a very good and simple 
means of support is to place in the conduit run two 
go° elbows a short distance from each other. With 
the larger sizes this method is not practical in all cases 


‘owing to the lack of space in which to make such an 


offset. In this case I believe that best results are ob- 
tained by placing a heavy steel cabinet in the conduit 
line and fastening approved cable clamps securely to 
its back wall. In case cable clamps cannot be secured 
readily, large cleats properly secured may answer the 
purpose.—W. F. P., Atlantic, Mass. 

No. 445.—INsULATION OF ARMATURES.—I want to get 
some information about the kind and amount of insulation to 
use in rewinding direct-current and alternating-current arma- 
tures. I find in books and magazines lots of data about the 
connections for the windings but nothing of a practical na- 
ture as to the kind of insulation that should be used in th 
slots. What kind of insulation should be sued in slots fer 
armatures of machines of the following voltages: 110 a.c., 
110 d.c., 220 a.c., 220 d.c., 440 a.c., 500 dic., 2200 a.c., 4400 a.c 
6600 a.c.? Is there any good practical rule by which I can 
know the right kind of insulation to use when rewinding a 
machine ?—E. T. C., St. Joseph, Mo. 

Armature core insulation divides itself into two 
classes, that which is placed upon the armature coils 
and is generally some kind of woven fabric and that 
which is placed in the slots and is generally some kind 
of paper. The woven material is generally applied 





i in 
the form of tape from % to 1% in. in width, depending 
upon the size of coil. The common materials for this 
tape are linen, which ordinarily produces a tape 0.007 
to 0.008 in. in thickness, and varnished cambric, which 
is ordinarily 0.006 to 0.007 in. thick in the tape forn 
Other thicknesses of course are available and can b 
obtained, if desired. The tape is ordinarily applied } 
wrapping around the coil in such a manner that each 
turn laps nearly one-half of its width over the pre- 
ceding turn. This will give two thicknesses of tape on 
all sides of the coil. If the tape is lapped by a greater 
amount, there will be three thicknesses of tape on each 
side of the coil and if lapped very much less than this 
there will be places where there is only one thickness 
of tape and sometimes none at all. 

For the lower voltages up to 250, say, one wrap of 
linen tape, one-half lapped, over double- cotton-covered 
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wire will do, although a second wrap is better and 
should be applied in all cases where the armature will 
operate under severe conditions of moisture, dirt, etc. 
Before winding on the tape it will be found desirable 
from a mechanical standpoint to dip the wire coils in 
an insulating varnish which when dry will hold the 
wires in a firm group instead of a loose shapeless bun- 
die. It will also fill the pores in the cotton covering 
and prevent the subsequent entrance of moisture ; for 
the same reason it is well to dip the taped coil in insu- 
lating varnish after the application of each wrapping 
uo! tape. For the higher voltages, up to 500 volts, and 
for extremely adverse conditions on the lower volt- 
ages, it is well to apply a wrap of varnished cambric 
tape, one-half lapped, directly to the double-cotton- 
covered wire, or between the two wrappings of linen 


Tye 


t should be remembered that the varnished cam- 
- is already filled with varnish and very little var- 
sh will penetrate it to wrapping underneath, so that 
this case it is essential to apply any desired varnish 
atment to previous wrappings before the applica- 
mn of the varnished-cambric tape. 

By making sufficient micrometer measurements of 

thickness of the available stocks of tape to get fair 

erage values, and remembering that every one-half 
yped wrapping adds a total of 4 thicknesses of tape 
the coil, it is possible to figure out quite accurately 

- thickness of a taped coil and thus determine how 
much it is possible to apply to a given coil which must 
be wound in a slot of any given size. In making these 

lculations it is necessary to allow about 0.008 to 
O10 in. per wrapping of linen tape for varnish treat- 
ment. 

For slot insulation, either a hard, firm paper or 
pressboard is used, or a material that is sometimes 
known as “fish paper” or fiberoid. These materials 

me in various thicknesses from 0.005 to 0.020 in. 
nd are cut into pieces lang enough to fill the slots of 
the core and extend slightly beyond the core at each 
nd, and wide enough to form a trough as deep 
is the slot. 

The slot insulation is generally applied in sev- 
eral layers and the inside piece next the coil should 
he made wide enough to form a guide for the en- 
trance of the coil into the trough. A slightly thicker 
‘orm of varnished cambric, say, 0.010 in. thick, is 

ften incorporated into the slot insulation. For any 
f the voltages up to 500 a common cell is two 0.010 
n. pressboards or fiberoids next to the iron, one or 
wo thicknesses of varnished cambric and an inside 
jiece of 0.010 in. pressboard or fish paper next to 
the coil. The number of thicknesses of the various 
layers can be varied according to the space available 
ind the severity of operating conditions. It is bet- 
ter to use two or three thicknesses of thin stock than 
one thickness of a thicker, heavier stock.—A. A. N., 
\mpere, N. J 





No. 447.—Puttine in Heavy Caste.—In pulling in some 
‘),000-cir. mil cables into conduit we have not been able to 
lake a good fastening that will hold between the pulling-in 
ope and the cable. Will some electrician who has had con- 
iderable experience in this line of work advise through 
LECTIRAL Review how such a connection can be made satis- 
actorily ?—R. B., Kankakee, III. 

Answer A.—In pulling in heavy cables into con- 
uit, it is sometimes very difficult to get a good splice 
to hold, especially on long runs that have one or 
more bends, and besides the splice as often made 
bunches which makes it hard to pull around bends 
in the conduit, the splice tending to hug the side of 
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the pipe in the bend. Many times the splice gives 
out or the pulling line breaks when such conditions 
present themselves. The best way to pull in such 
cable is to use the “Universal cable grip,” as supplied 
by the leading jobbers. In using this grip with two 
cables, the cables are skinned for from ™% to 3 ft., 
depending on the size of the grip, and the ends are 
placed together and the grip placed back over the 
ends of the cables. The cables should be skinned 
long enough to permit the ends to come as far into 
the grip as possible with the open end of the grip 
about even with the insulation and then the joint be- 
tween the grip and insulation taped for about 4 in., 
so as to fasten down the end of the grip, also to keep 
the braid from catching or ripping in the pipe. Just 
one or two layers of tape are enough and this makes 
a nice, smooth start for the cable providing plenty 
of soapstone or similar lubricant is used. When the 
strain of pulling comes on, the grip shrinks and grips 
thoroughly all around and for the entire length of 
the end, and won't let go if sufficient care is taken 
to place it on right. Just recently we pulled in three 
1,000,000-cire. mil cables into 4-in. conduit 250 ft. 
long with three 45° bends and an elbow, using a No. 6 
stranded guy wire as a pulling-in line, and using a 
windlass so as to keep a steady pull on the line, and 
it came through all right, slowly of course, but the 
joint between the guy wire and the cable never moved 
a particle, the grip being in precisely the same place 
as when put on. That is a fair test for a grip in one 
long hull and I think R. B. will find it entirely satis- 
factory. Of course, the right size grip must be used, 
as they are made in about 6 different sizes, of differ- 
ent diameters and lengths, from ™% to 3 in. in diam- 
eter, and up to 3 ft. in length—W. T. E., Ansonia, 
Conn. 

Answer B—One way used extensively in every- 
day work is to first fish in a steel snake, then draw in 
a 3% or I-in. rope. To one end of this rope an eye is 
laced, after first inserting‘a rope sleeve of the proper 
size. The insulation on the ends of the cables is then 
taken off for a distance of 14 to 18 in., the strands 
then divided into two parts; if a hard pull is antici- 
pated it is advisable to use all the stands, but if it is 
short and of few bends time is gained by cutting out 
part of the core, and leaving just sufficient strands to 
make a strong wrap. The strands are then passed 
through the eye of the rope, one-half of the strands of 
one cable through the left, the other half through the 
right, the same with the second cable, allowing suff- 
cient end to wrap securely. This allows the strands to 
lap over each other. The ends are then wrapped 
around both wires the same way as in making a 
wrap splice. In the case of three wires pulled in at 
one time it is of some advantage to take off a little 
insulation, and allow the third wire to be a little be- 
hind the other two; this will make an end of tapered 
form. In the case of an extremely hard pull it is 
much safer to solder the wrap. This method has been 
used by the writer very frequently and has always 
given good results.—J. H. L., North Cambridge, Mass. 

Answer C.—I have had considerable experience in 
heavy cable work and find the best and quickest way 
is to use a wire cable grip, such as are sold by all large 
jobbing houses and can be obtained in sizes to handle 
most any kind and number of cables at small cost. 
There is no waste of wire in using them as there 


‘would be in stripping the insulation and bending the 


wires through the eye of the pulling-in line and the 
size is not increased so as to make it hard pulling — 
G. M., Kankakee, IIl. 
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New Appliances 








110-VOLT FARM POWER AND 
LIGHTING PLANT. 


ALCO 


What the makers claim to be the first successfully 
operated 110-volt automatic electric farm power and 
lighting plant produced at a reasonable price, is manu- 
factured and sold by the Automatic Light Co., Inc., 
\icKnight building, Minneapolis, Minn., and is named 
“Alco” from the initials of the company’s name. 

This plant, an illustration of which is shown here- 
with, is a very light, compact and efficient unit. 
Its specifications are as follows: 

Engine-—The company’s own design and exceed- 
ingly simple and accessible. It is a single-cylinder, 
four-cycle, valve-in-head engine, water-cooled by a 
special percolator system that requires only 4 gallons 
of water and that keeps the temperature of the cylin- 
der between 230 and 240 deg. F., which is said to be 
the most efficient point. 

Generator.—Special design made under Alco pat- 
ents by the General Electric Co. Generator is duplex- 
wound, having 110 volts on the power and lighting 
end and 714 volts on the other end, which is used as 
a motor (from the 6-volt starting battery) in starting 
the plant. When the engine starts, the 110-volt end 
comes into action and the low-voltage end then be- 
comes a generator to charge the starting battery. 

Battery.—Standard six-volt storage battery used 
for starting service only. 

Switchboard.—Special Alco design, very simple in 
construction and positive in action. Consists of a 
relay and two electro magnets, also an automatic 
cutout of simple design to protect the battery in case 
the gasoline tank is empty. 

The operation of the Alco plant is as follows: 

When any lamp or motor is turned on anywhere 
on the farm, it closes the circuit of the relay and this 
in turn closes the switch on the starting motor which 
starts the engine. When 90 volts have been reached, 
the 6-volt current cuts out and the 110-volt cuts in. 
This operation reverses when the last lamp or motor 
is turned off and plant then stops. 

The voltage regulation is a novel feature of the 
\lco plant. This is accomplished by a solenoid gov- 
ernor which acts directly on the throttle of the carbu- 
retor without any intervening cams, levers, or springs, 
opening and closing it to take care of the slightest 
variation in voltage, thus producing a steady white, 
flickerless light with high fuel economy. 

Among the advantages its makers claim for the Alco 
is that it generates 110 volts (standard voltage), 
which permits the transmission of current at a nomi- 
nal loss to a distance of 1000 to 2000 ft. Also, for 
ordinary buildings and distances, only about one-third 
of the weight of copper wire is necessary. Further- 
more, all lamps, motors and other appliances are 
standard 110-volt type, which means less cost to buy 
and greater ease of repair. The elimination of the 
storage battery in the lighting circuit means lower first 
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New Electric Farm Lighting Plant —Improved Electrode 
Holder for Arc Welding—Power-Factor Recording Meters 





cost, lower upkeep cost and the consequent saving of 
eventual battery renewal. 

One important feature the Alco makers’ claim is 
that the generator cannot be injured by overload; al- 
though the rating of the generator is 750 watts, tests 
have been repeatedly made where a load as high as 
2500 watts has been connected and at no time have 
any ill effects been noticeable. 








General View of Alco 110-Volt Power and Lighting Plant With 
Principal Parts Indicated. 

A = moctets solenoid governor acting directly 
(on left). 

B—Flexible hot air tube taking 
case to carburetor. 

C—Hand-hole plate in crank case, giving easy access to cam- 
shaft and gears, main bearings, etc., all running in a bath of 
il contained in crank case. 

D—Water tank (only 4 gallons of water required). 

E—Gasoline tank. 


on carburetor 


hot oily air from crank 


The manufacturer, the Automatic Light Co., Inc., 
is composed of a group of engineers and capitalists, 
mostly of Minneapolis, of which the executive heads 
are as follows: President and general manager, L. W. 
Holt, well known in Minneapolis automobile circles 
for 12 years; secretary and chief engineer, H. K. 
Greenman, who has been identified with the electrical 
industry since 1889. 

While for the past two years the company has 
conducted an extensive sales effort in foreign fields 
and the foreign trade has absorbed practically its 
entire production, it is now prepared with greatly 
increased facilities for larger production to extend 
its sales organization. 





IMPROVED ARC-WELDING TOOL. 


The development of electrode holders for use in 
electric arc welding is an important item in the prog- 
ress of this art. The original holders were very 
clumsy and offered many difficulties to the welder 
which must be overcome before this method can reach 
the full extent of its field. 
Up to the present time a large variety of welding 
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tools have been developed and placed on the market. 
The oldest forms consisted of a spring-tongs which 
had to be spread apart by an instrument similar to an 
off-set screw-driver, when it was desired to insert the 
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Parts of New Electrode Holder Ready for Assembly. 


electrode or release it. Another type employed a pair 
of tongs, that could be operated by a thumb lever. 
The disadvantage of this scheme, was that in case the 
electrode stuck to the work, the operator released the 
tool, drawing an arc between the tongs and the elec- 
trodes, which practice soon destroyed the tongs. 

The tool shown in the accompanying illustrations, 
first of all was designed to make the operation of 
changing electrodes absolutely definite, so that in pro- 
duction work it could"be counted upon. The next was 
to make an instrument that would hold the electrode 
and permit any amount of pull, in case the electrode 
froze to the work without releasing, and at the same 
time operate easily for voluntary release. 

In this tool the welding current enters at the rear 
end of the composition shank, passes along the shank 
to the head of the tool, and from there directly into 
the electrode. It will be noted, that there are no joints 
in this tool except where the cable is soldered into the 
shank. Therefore, heating due to contact resistances 
cannot occur. Further, there is a relatively large con- 
tact surface between the electrode and the holding 
head, which precludes any possible heating at this 
point. The electrode is clamped by a spiral segment 
operated by a lever. The lever is thrown to the widest 
open position and the electrode inserted, when the 
lever is turned in the opposite direction as far as it 
will go. Any attempt to pull out the electrode, there- 
fore results in tightening the grip of the segment 
which is made of case hardened steel. 

The trigger, shown in the illustration, is intended 
for remote control employed with the closed-circuit 
system, manufactured by the Arc Welding Machine 
Co., Inc., 220 West 42nd street, New York City, 














Complete Electrode Holder Made by-Arc Welding Machine Co. 


which company also manufactures the huider. The 
trigger, however, may be omitted when the holder is 
to be used on other systems. This welding tool is 
covered by patents. 
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NEW POWER-FACTOR RECORDING 
INSTRUMENTS. 


The necessity for knowing the power-factor of a 
load in order to determine the proper rate in power 
contracts which involve a consideration of this factor, 
has led to the use of power-factor instruments, prac- 
tically all of which are of the indicating type. A con- 
tinual record of power-factor is very desirable, how- 
ever, and to meet this need a new line of recording 
instruments has been placed on the market by the 
Esterline Co., Indianapolis, Ind. They embody in 
their construction a number of unique features and 
are made in portable, switchboard and wall types. The 
former are used for making tests of a temporary 
character, whereas the switchboard and wall types are 
permanently installed either in the substation or on 
the premises of the power customer. 

In the design of the portable instrument, which is 
shown herewith, the weight has been reduced by use 
of aluminum in the construction, thus keeping the 
weight down to 17 lb. In all the instruments the 
movement is of the dynamometer type and the coils 
are entirely free from iron to insure the instrument 





Esterline Portable Graphic Recording Power-Factor Meter. 


being free from the effect of varying frequency and 
wave form. The supporting frame is made of Bakelite 
molded in one continuous structure to give the parts a 
definite fixed position. Both stationary and moving 
coils are form wound, and thoroughly impregnated 
with insulation. For the moving coils an outer coating 
of Bakelite is added. Every part of the instrument is 
given an insulation test of 1100 volts during construc- 
tion and after assembly and calibration another similar 
test is applied. 

The moving system is carried on a steel shaft with 
spherical pivots of large radius at each end supported 
on a jewel bearing. No hair springs or other con- 
trolling force is used to restrain the pointer which 
depends entirely on the phase position of the two 
moving coils relative to the stationary coils. A very 
simple adjustment is provided for overcoming any 
slight mechanical irregularities in construction or 
assembly. An oil damper is arranged to damp the 
movement of the pointer where the load fluctuates 
very rapidly. The speed of the recording chart can 
be adjusted to multiples or submultiples of 3 in. per 
hour. The record is operated by an 8-day clock in a 
separate dust-tight case. The record chart has a ruled 


portion 4% in. wide. 
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Trade Activities 
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Chandeysson Electric Manufacturing Organized— Solar 
Electric Takes Over Phelps Manufacturing — Catalogs 


Bacon & Matheson Forge Co., successors to the Wes- 
terman Iron Works, Seattle, recently installed consider- 
able new equipment and changed from steam to electric 
power, purchasing central-station energy. The company 
is spending about $50,000 on new equipment and better- 
ments, which includes an electric traveling crane. 


Edison Lamp Works of the General Electric Co., Har- 
rison, N. J., is said to be planning for the construction of 
a new plant on property recently acquired at Frelinghuy- 
sen and Evergreen avenues, Newark. A two-story pattern 
shop, to cost about $50,000, is now in course of construc- 
tion at the Sprague Electric Works of the company at 
Bloomfield. 


Fairbanks, Morse & Co., Chicago, IIll., with branch at 
Atlanta, Ga., has been awarded a contract by the City 
Council for the necessary equipment for the completion 
of a municipal electric power plant and distributing sys- 
tem at Crescent City, Fla. The company has also re- 
ceived a contract from the city officials of Bunnell, Fla., 
for the installation of a new electric lighting system. 


Milliken Brothers Manufacturing Co., Inc., Wool- 
worth building, New York, is arranging for the installa- 
tion of equipment and machinery at its recently acquired 
plant, 136th street and East river, for the manufacture of 
steel transmission towers, poles, and structural material 
used for the Standardized Truss Unit System of building 
construction. It is proposed to operate all machinery 
where possible with individual motor drive, arrangements 
to be made to utilize the service of the New York Edison 
Co. The company has commenced stocking up the plant 
with material, and also initial work in connection with 
the designing of an adjoining fabricating plant, which will 
be the largest works of its kind in New York. At this 
plant all modern facilities will be provided for the gal- 
vanizing of structural shapes used in connection with 
electric transmission towers, poles, etc., and which prop- 
erly executed eliminates the need for painting for time to 
come. As is generally known, this company has special- 
ized in the construction of transmission towers since the 
inauguration of long-distance electric power transmission, 
and has many notable installations to its credit. C. T. 
Clack is president and J. E. Jennings vice-president. 


Cutler-Hammer Manufacturing Co., Milwaukee, Wis., 
has issued a new 2-page descriptive leaflet known as pub- 
lication 408, entitled “Mine Duty Self-Starters.” These 
self-starters are divided into two chief types, both of 
which are illustrated. In one, the motor is brought up to 
speed by the action of a solenoid, which draws a pivoted 
arm over sliding contacts, thus cutting out resistance in 
the armature circuit and increasing the speed of the 
motor. The other type uses magnetic clapper switches in 
place of the sliding contacts, the switches being closed in 
the proper sequence by a pilot switch, which in turn is op- 
erated by a solenoid. The magnetic switch type is in- 
tended for motors above 15 hp. Both types are equipped 
with magnetic main switches and voltage relays. The 
relay causes all of the armature resistance to be inserted 
in case of a bad drop in voltage so that the heavy current 
resulting from the decreasing counter electromotive force 
is checked. The relay not only protects the motor against 
flashing over between the brushes during wide voltage 
fluctuations, but it insures the motor against any possible 
injury through heavy current inrush during starting. Spe- 
cial precautions are taken in the manufacture of these 
mine duty starters to protect them from the injurious ef- 
fects of moisture. The leaflet draws attention to the need 
of installing automatic motor starters of this type, for con- 
trolling pump and fan motors, in order to minimize shut- 
downs, produce better working conditions and either di- 
rectly or indirectly produce more coal. A C-H unit charg- 
ing rack for miners’ electric lamps is also illustrated. Each 
rack accommodates 1 to 10 batteries and as many of these 
units may be installed together as may be necessary. 


Joslyn Manufacturing & Supply Co., Chicago, has 
filled large orders this year for the Chicago, Milwaukee 
& St. Paul Railway Co., comprising pole-line hardware, 
such as crossarms, braces, bolts, lag screws, guy clamps 
and anchor rods, for use in connection with the latter’s 
railway electrification in the state of Washington. The 
company’s two Pacific Coast houses, at San Francisco and 
Seattle, are known under the name of Baker-Joslyn Co. 


Solar Electric Co., 124-26 West Lake street, Chicago, 
announces the purchase of the entire flasher business, 
good will and interest of the Phelps Manufacturing Co. of 
Detroit, Mich., and will hereafter be the sole manufacturer 
and distributor of the Phelphs motorless flashers which 
have been greatly improved so as to give entire satisfac- 
tion. These flashers in connection with its Solar canteen 
globes for electric advertising signs, its special outdoor 
brackets and weather-proof shade holder, make a very 
attractive standard line for the electrical jobbers. : 


Youngstown Sheet & Tube Co., Youngstown, Ohio, 
has ready its annual calendar for 1919, and this is, per- 
haps, the handsomest of the interesting series issued by 
that company. It contains 12 new views 8 by 15 in., in 
two colors, each showing one of the spectacular opera- 
tions in a modern steel mill. The illustration on the first 
page is a night view of the main plant while it was 
speeded up on war work and flood-lighted as a war-time 
precaution. This remarkable picture was made from a 
photographic plate which had been exposed two hours 
and is regarded as a triumph of night photography. The 
calendar will be sent te any address on receipt of 4 cents 
in stamps to pay expense of mailing. Requests for it 
should be addressed to the Publicity Department, Youngs- 
town Sheet & Tube Co., Youngstown, Ohio. 


Chandeysson Electric Manufacturing Co., St. Louis, 
Mo. is being organized to engage in the manufacture of 
Chandeysson motors, dynamos and special apparatus, and 
it is expected will begin operations in its new quarters on 
March 1, 1919. Until that time, the Pan Electric Manu- 
facturing Co., as heretofore, will continue to take care of 
the demands for Chandeysson motors and dynamos in 
conjunction with its second hand motors, repairs and con- 
struction work. 

Chandeysson electric motors and dynamos have been 
manufactured and sold under license by the Pan Electric 
Manufacturing Co. for 14 years. Even before the war the 
demand for these machines had outgrown the manufactur- 
ing facilities of the 20,000 ft. of floor space owned by the 
Pan Electric Manufacturing Co. at Fourth and Gratiot 
streets. During the war the demands of regular custom- 
ers having Government contracts were hardly satisfied, 
but the plans laid as early as 1913 for the formation of a 
company to devote its entire efforts to the manufacture 
of Chandeysson electric motors and dynamos were held 
in abeyance in conformity with the policy of our Gov- 
ernment. The new company is now erecting a group of 
buildings consisting of a main factory building, an admin- 
istration building and power house. The selection of the 
tract and the design of the buildings are the result of care- 
fully laid plans, and embody the latest features and im- 
provements for its ultimate purpose. The main factory 
building is of the Monitor type, equipped with electric 
cranes, and served by a switch branching from the Mis- 
souri Pacific R. R. The comfort and safety of the 
employes and the unique purpose of the enterprise have 
been given particular attention. The lighting and ventila- 
tion are perfect. The machine tools are of the latest 
type, equipped with individual direct connected motors 
with every safety appliance. Separate dressing rooms, 
wash, lunch rooms, and recreation rooms are provided for 
male and female employes. The administration build- 
ing, in which will be located the general office. employ- 
ment bureau, engineering and drafting room, will also be 
equipped with an extensive laboratory for the analysis 
and testing of materials and for research work. 
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Latest Approved Fittings 








Attachment Plugs, Fuseless.—Peer- 

less Light Co., Chicago, III. 
Non-separable attachment 

660 we me a volts. “Gordon,” 

iT O No. 

Listed ache 30, 1918. 


plugs, 
cata- 





Battery Boxes. — The Stephenson 
S1 ply Co., Inc., Auburn, N. Y. 
Joxes made of waxed trunk fiber 
- enclosing dry cells. “Hot Spark.” 
Listed Nov. 19, 1918. 





Cabinets and Cutout Boxes, Sheet- 
Metal Type—Fish & Horton Co., 123 
Mill street, Rochester, N. Y. 

Listed Aug. 7, 1918. 





Conduit Box.—Franz A. Boedtcher, 
355-59 West 42d street, New York, 
wy 


“FAB.” Cast-iron conduit box with 
ast-iron cover and clamps for secur- 
r rigid conduit and armored cable, 
for use only in connecting control cir- 
1 ‘it in elevator installations. 
Listed Aug. 15, 1918. 





Current Taps.—E. H. Freeman Elec- 
tric Co., Trenton, N. J. 

“Circle F.” Multiple types, keyless, 
660 watts, 250 volts, catalog Nos. 113 
nd 114. 

Listed Aug. 15, 1918. 





Cutout Bases, Cartridge-Fuse.— 
Multi Electrical Manufacturing Co., 
803 West Madison street, Chicago, IIl. 

“Multi,” 0-600 amperes, 250 volts, 
catalog Nos. 2200 to 2205 inclusive, 
2220 to 2223 inclusive; 0-400 amperes, 
600 volts, catalog Nos. 2250 to 2254 in- 
clusive, 


Listed Sept. 25, 1918. 





Cutout Bases, Plug-Fuse.—General 
Electric Co., Schenectady, N. Y. 

“G. E.” Open-circuiting plug screw 
shell but no center contact. Catalog 
No. GE892 

“G. E.” Short-circuiting plug hav- 
ing screw shell and center contact in 
electrical connection. Catalog No. 
GE893. 

Removal from cutout case necessi- 
tates use of suitable key. 

Short-circuiting plug for use in 
grounded sides of plug-fuse cutout 
bases and only where fuses are pro- 
hibited. 

Listed April 30, 1918. 





Cutout Bases, Marine Plug-Fuse.— 
Benjamin Electric Manufacturing Co., 


120-28 South Sangamon street, Chi- 
cago, IIl. 
“Benjamin, 


” 0-30 amperes, 125 volts. 
catalog No. 6951. 

Cutout base with connecting block, 
catalog No. 6953 

Cutout base complete with outlet 
box, catalog Nos. 6708 and 6709. 

Listed Nov. 22, 1918. 





Fixture Fittings——Non-Twist Can- 
opy Ring Co. of Canada, 58 Temper- 
ance street, Toronto, Ont., Canada. 
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The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers’ Laboratories, Incorporat- 
ed, after examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 











“Non-Twist Canopy Ring.” Swivel 
coupling with locking screw to pre- 
vent twisting of wires in making fix- 
ture installations. 

Listed July 20, 1918. 





Fixture Fittings, Marine. — Benja- 
min Electric Manufacturing Co., 120- 
= South Sangamon street, Chicago, 

“Benjamin.” Catalog Nos. 2374, 
2375, 2376, 6888 to 91 inclusive, 6918, 
6919, 6928, 6929, 6950, 6970 to 73 in- 
clusive, G6970, G6972, 6990 to 95 in- 
clusive. 


Listed Nov. 22, 1918. 





Fixtures, Stage-Type.—N ational 
X-Ray Reflector Co., 235 West Jack- 
son boulevard, Chicago, IIl. 

“National X-Ray.” Sheet-metal 
border and foot-light sections pro- 
vided with 75-watt gas-filled lamps 
and movable colored slides for stage 
lighting. 

“National X-Ray.” Sheet-metal 
strip lights provided with 100-watt, 
gas-filled lamps and movable colored 
slides for stage lighting. 

Listed Aug. 9, 1918. 





Insulating Materials—-American In- 
sulator Co., New Freedom, Pa. 

“Aico No. 1.” Moldable insulating 
material having following properties; 
slightly absorptive; slightly brittle; 
not strictly non-combustible; moder- 
ate dielectric strength; not affected by 
temperature of 400° F.; moderate me- 
chanical strength; unaffected by acids 
or oils 


Listed Aug. 31, 1918. 


Lightning Rods. — The Reyburn, 
Hunter, Foy Co., 815 Broadway, Cin- 
cinnati, Ohio. 

Listed Nov. 18, 1918. 








Motion-Picture Machine, Miniature. 
—The Lincoln & Parker Film Co., 744 
Slater building, Worcester, Mass. 

Portable motor-operated, motion- 
picture machine of miniature type, 
consisting of asbestos-lined wood case 
enclosing projector mechanism, film, 
incandescent lamp and transformer, 
motor and speed-regulating rheostat. 
Types A, W, 2.5 amperes, 110 volts, 


a. ¢. 
Listed Sept. 5, 1918. 





Panelboards.—General Electric Co., 
Schenectady, mm Xs 


“G. E. Tell-tale.” Panelboards for 


marine service, designed to indicate 
whether running lights are properly 
illuminated and to give audible and 
usual signals of warning whenever a 
light fails. 

Listed Aug. 9, 1918. 





Switches, Automatic—Magnetically 
Operated Type.—W. S. Ray Manufac- 
turing Company, 220 Market street, 
San Francisco, Cal. 

Knife switches provided with sol- 
enoid-release mechanism for use with 
oil-burner motors and designed to be 
tripped by starting current of motor 
in event of failure of line voltage. 

“W.S. Ray Mfg. Co.” 220 volts or 
less, 30 amperes. 

Listed June 3, 1918. 





Switch, Enclosed. — Wells-Morris 
Manufacturing Company, 90 Second 
street, San Francisco, Cal. 

Automatic switch consisting of lam- 
inated brush contacts, spring and 
gravity opened; retained in closed 
position by no-voltage release solenoid 
lock; standard time-element plugs 
provided to afford protection to mo- 
tor against overloads maintained for 
longer than predetermined periods. 
Enclosed in metal case and designed 
for manual operation without opening 


case. 
“Wells.” 250 volts or less, 5 horse- 
power or less, types B, C 
440 volts, 5 horsepower, type D. 
Note: Standard fuses required for 
motors must be installed in addition 
to time-element plugs furnished with 
switch. 
Listed May 22, 1918. 





Switch, Inclosed. — The Leonard- 
Bundy Electric Company, Cleveland, 
Ohio. 

“Safety First.’ Two or three-pole 
switch of special design with or with- 
out cutout bases for standard cartridge 
inclosed fuses. Inclosed in metal case 
and designed for manual operation 
without opening case. When case is 
open fuse terminals and all readily 
accessible parts are “dead.” 60 am- 
peres, 250 volts. 

Listed June 29, 1918. 





Transformer, Lighting. — Jefferson 
Electric Manufacturing Company, 426 
S. Green Street, Chicago, II. 

Air-cooled transformers designed to 
supply current to low-voltage incan- 
descent lamps or other devices re- 
quiring alternating-current power of 
low voltage and low amperage. For 
use only when installed and wired in 
both primary and secondary circuits 
in accordance with Class C rules, Na- 
tional Electrical Code. 

60 cycles, 75 watts. Primary 110 
volts, secondary, 6, 14, 20 volts, 
Type B. 

60 cycles, 125 watts. Primary 110 
volts, secondary 6, 12, 18, 24 volts. 


ype C. 
Listed July 30, 1918. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES.. 


PORTSMOUTH, N. H.—The Gov- 
ernment Bureau of Yards and Docks, 
is having plans prepared for altera- 
tions and improvements in the power 
plant and distributing system at the 
local naval station. The work is esti- 
mated to cost $188,000. 


BENNINGTON, VT. — Nicholas 
Electric Co., has been incorporated with 
a capital of $5000 by W. H. Nicholas 
and others. 


WORCESTER, MASS. — Effective 
the early part of the coming year, the 
Rockwood Sprinkler Co., 56 Harlow 
street, is planning for the construction 
of a one-story boiler plant at its works, 
about 53x69 ft. 

BINGHAMTON, N. Y.—The City 
has awarded a contract to the Bing- 
hamton Light, Heat & Power Co. for 
furnishing electric energy for street- 
lighting purposes and the lighting of 
public buildings for a period of five 
years, at an aggregate cost of $35,- 
000. 


BLACK RIVER, N. Y.—Northern 
New York Utilities, Inc., Watertown, 
is furnishing temporary service to 
Black-river and vicinity for lighting and 
power, pending the installation of new 
electric equipment at the local plant, 
operated under the auspices of the St. 
Regis Paper Co. 


BROOKLYN, N. Y.—Rushmore 
Paper Co., Meeker avenue and Newton 
Creek, has awarded a contract for the 
construction of a one-story boiler plant 
at its works, about 42x55 feet, esti- 
mated to cost $5000. Clifford & Green, 
734 Vernon avenue, Long Island City, 
are the contractors. 


BROOKLYN, N. 
ment of Water Supply, Gas and Elec- 
tricity will include the lighting in 
Borough Park Heights. 400 cp. electric 
lights will be planned on several streets. 


BROOKLYN, N. 
conference between officials of the 
Brooklyn Rapid Transit Co., and the 
Public Service Commission, First Dis- 
trict, relative to the order of the Com- 
mission covering the purchase of 250 
new steel cars for the surface lines of 
the company, to be available June 1, 
1919, an extension of five months or 
until Nov. 1, has been granted the 
company to effect the improvement. 


BUFFALO, N. Y.—Pierce Arrow 
Motor Car Co., 1695 Elmwood avenue, 
has commenced the construction of an 
addition to its boiler plant, to cost 
about $300,000. The Stone & Webster 
Co., Electric Building, is in charge of 
the work. 


NEW YORK, N. Y.—Considerable 
electrical equipment will be installed in 
the new hospital to be constructed by 
the Diagnosis Clinics of the Academy 
of Diagnosis. The structure will be 


Y.—The Depart- 
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located at 125 West 72nd _ street; it 
will be of six stories in height, and is 
estimated to cost $250,000. 


NEW YORK, N. Y.—Reliance Elec- 
tric Inspection Co. 241 West 20th 
street, has increased its capital from 
$5000 to $50,000 for expansion. 


NEW YORK, N. Y.—The machinery 
and stock of the United Battery Corpor- 
ation, 425-435 East 24th street, was 
damaged by fire Dec. 18. 


NEW YORK, N. Y.—Gifford-Wood 
Co., Hudson, has submitted a low bid 
at $45, 950 for the installation of coal 
and ash handling equipment at the 
Manhattan State Hospital, Wards Is- 
land, N. Y. 


NEW YORK, N. Y.—Barney-Ahlers 
Construction Co., 110 West 40th street, 
has received a contract for underground 
conduit work in connection with new 
pier construction for the Pouch Term- 
inal Co., Clifton, Staten Island. 


NEW YORK, N. Y.—In connection 
with the proposed boiler plant of the 
Navy Department, to be located at 
Wards Island, contract has been let to 
George Allen & Son, 1511 Third ave- 
nue, New York, for boiler, setting, 
foundation, etc., at a cost of $13,521. 


NEW YORK, N. Y.—Consumers 
Power Co., 14 Wall street, operating at 
Grand Rapids, Saginaw, Kalamazoo, 
Battle Creek, Lansing, Cadillac, and 
other points in the state of Michigan, 
has arranged for a bond issue of $5,- 
334,000 to be used for current opera- 
tion, including extensions and better- 
ments. Over one-half of the company’s 
present generating capacity is by hydro- 
electric stations. 


NEW YORK, N. Y—M. Grohs’ 
Sons, Inc., 238 West 28th street, will 
build a new cold storage plant at 245- 
51 West 27th street. The structure will 
be of ten stories, and is estimated to 
cost $250,000. Electric equipment will 
be installed for different features of 
operation. 


ROCHESTER, N. Y.—Heavy de- 
mands for electric power during the 
period of the war were made on the 
Rochester Railway & Light Co., and it 
is estimated that the electric energy 
consumed for munition plants of vari- 
ous’ character in this district utilized an 
amount sufficient to light the entire resi- 
dential district of the city for a period 
of five years. The T. H. Symington 
Co., at its munition works used the 
service of the company to an amount 
of about 25,000,000 kw-hr., and the 
greater part of this amount since last 
spring when the new works were placed 
in operation. It is estimated that a total 
of about 17% of the power output of 
the company was utilized for munition 
manufacture. 

AMPERE, N. J.—Crocker-Wheeler 


Co. has had plans prepared for a one- 
story addition to its boiler room and 


power house, about 40x55 ft., at plant 
8-A. The close of the war will not 
affect this company, it is understood, 
in any way, as the majority of con- 
tracts handled during the period of 
hostilities have been for plants engag- 
ing in Government work. 


CAPE MAY, N. J.—The Board of 
Public Utility Commissioners has 
authorized the Cape May [Illuminating 
Co. to continue in effect an increased 
rate schedule recently approved by the 
Commission for a limited period. 


DOVER, N. J.—New Jersey Power 
& Light Co. has made application to 
the Board of Public Utility Commis- 
sioners to issue $64,000 in bonds, to be 
used to cover expenditures. 


GLOUCESTER CITY, N. J.—The 
City Council has commenced the instal- 
lation of a new fire alarm and police 
call system. The work is being handled 
by the Keystone Telephone Co., and it 
is expected that the system will be 
ready for operation by the close of 
the year. 


GLOUCESTER CITY, N. J.—Wels- 
bach Co. has arranged to reinstate all 
employes who entered the Government 
service during the period of the war. 


JERSEY CITY, N. J—The City 
Commission will install new boiler 
equipment at the former Catholic club 
house on Jersey avenue, which has been 
acquired for municipal purposes. 


JERSEY CITY, N. J—The Boule- 
vard Commissioners, Court House, will 
receive bids until 2 p. m., January 3, 
for 100,000 copper-coated round car- 
bons, 42x12 inches. John J. O’Connor, 
acting clerk. 


NORTH BERGEN, N. J.—tThe 
Board cf Education has awarded a 
contract to Edward Beck, 716 Bergen- 
line avenue, West New York, for heat- 
ing and ventilating work in school No. 
7, to cost about $8200. 


PATERSON, N. J.—Public Service 
Electric Co. is planning for the instal- 
lation of new electric lamps in the 
Borough of Prospect Park, replacing a 
aumber of present installations. 


RUTHERFORD, N. J.—The Borough 
Council has awarded the Public Serv- 
ice Electric Co. a five-year renewal of 
the present contract for lighting the 
city. The street arc lights will cost $22 
each, and the incandescent lamps $15.30 
each, in accordance with the agree- 
ment. 


CARLISLE, PA—E. C. Beatem & 
Son are planning for the erection of a 
one-story power plant, about 50x70 ft., 
to cost about $50,000. The structure 
will be used for furnishing service for 
the carpet manufacturing plant operated 
by the company. 


NEW CASTLE, PA—Mahoning & 
Shenango Railway & Light Co. has 
made application to the Public Service 
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Commission for permission to issue 
bonds for $550,000 for extensions and 
betterments. 

OIL CITY, PA—Citizens Light & 
Power Co. is planning for a bond issue 
of $51,000 for additions and improve- 
ments. The Citizens Traction Co., of 
the same city is also arranging for a 
bond issue of $43,000 for like pur- 
poses. 

PHILADELPHIA, PA.—Consider- 
able electric machinery and equipment 
will be used by the Pennsylvania Rail- 
road, Broad Street Station, in connec- 
tion with the erection of its proposed 
new engine house and shops at Mari- 
etta. The plant will include machine 
shop, forge shop, etc., with individual 
electric drive for equipment where pos- 
sible. The new works are estimated to 
cost $500,000. The company is also 
having plans prepared for an extension 
to its engine house and shops at Holli- 
daysburg. 


PHILADELPHIA, PA.—The Bureau 
of Yards and Docks is planning for 
the installation of a new coal and ash 
handling plant at the League Island 
navy yard. 

PHILADELPHIA, PA. — Philadel- 
phia Electric Co. has made applica- 
tion to the Public Service Commission 
for permission to issue bonds for $1,- 
500,000 for proposed extensions and 
improvements. 


READING, PA.—Metropolitan Edi- 
son Co. is arranging for a bond issue 
of $119,000, to be used for plant and 
system betterments, improvements, etc. 


SCRANTON, PA.—East Pennsyl- 
vania Gas & Electric Co. has made 
application to the Public Service Com- 
mission to issue preferred stock to the 
amount of $100,000 for current obliga- 
tions, extensions, etc. 


MAGNOLIA, DEL.—Magnolia Elec- 
tric Light & Power Co. has incorporat- 
ed with a capital of $10,000 to do a 
general electric light and power busi- 
ness. John B. Lindal, James Martin 
and George W. Collins, incorporators. 


SPARROWS POINT, MD.—In con- 
nection with new construction work 
now under way at the steel works of the 
Bethlehem Steel Co., considerable elec- 
tric equipment will be installed, includ- 
ing electric derricks, cranes, and rail- 
ways on the company’s ore pier and for 
other departments of operation. The 
extensions will include a new plate 
mill, coke ovens and byproducts re- 
covery plants. 

PETERSBURG, VA.—Virginia Rail- 
way & Power Co., Richmond, Va., is 
preparing plans for construction of 
dam at falls of Appomattox river to 
develop water-power and furnish elec- 
tricity to tidewater cities of eastern 
Virginia. 

RICHMOND, VA. — Shenandoah 
Milling Co. is considering the construc- 
tion of a hydroelectric power plant in 
connection with a flour mill near Rich- 
mond. The plant is estimated to cost 
about $350,000. Alfred M. Quick, 707 
Munsey building, Baltimore, Md., js 
engineer. 

MULLINS, W. VA.—Virginian Rail- 
way, Norfolk, is planning for the in- 
stallation of a new automatic block 
signal system between Mullins and 


Clark’s Gap, a distance of about 15 
miles. 
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DATES AHEAD. 


Florida Engineering Society. 
nual meeting, Jacksonville, 


An- 


Jan. 5, 


1919. Secretary, J. R. Benton, Gaines- 
ville, Fla. 
American Institute of Consulting 


Engineers, Inc. Annual meeting, New 
York City, Jan. 13, 1919. Deputy sec- 
retary, B. Etchelle, 35 Nassau street, 
New York City. 


Northern White Cedar Association. 
Annual meeting, Milwaukee, Wis., 
Jan. 21, 1919. Secretary, N. E. Bou- 
cher, 702 Lumber Exchange, Minneap- 
olis, Minn. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicagc. 
Ill., Jan. 28-30, 1919. Secretary, W. S. 
Boyd, 175 West Jackson boulevard, 
Chicago, Ill. 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Olka., 
Feb. 13, 14 and 15. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, : 
Mex., Feb. 17-19. Secretary-treasurer, 
Charies E. Twogood, Albuquerque, N. 
Mex. 











WHEELING, W. VA. — Wheeling 
Electric Company is considering the 
construction of a steam-operated elec- 
tric power plant to cost about $1,000,- 
000. It is understood that extensions 
will also be made to the company’s 
distributing system to provide for a ren- 
dering of service to additional con- 
sumers. The company is a subsidiary 
of the American Gas & Electric Co., 
30 Church street, New York. 


SAVANNAH, GA.—Foundation Co., 
233 Broadway, New York, has com- 
menced the construction of an electric 
power plant at its local shipbuilding 
yards for works operation. The plant 
will be used for power supply for driv- 
ing pneumatic machinery, individual 
motor drives for machine tools, etc. 


EAU GALLIE, FLA.—Application 
has been made for incorporation of 
Eau Gallie Utilities Co., with a capital 
of $30,000, will establish electric plant. 
F. D. Fant of Savannah, Ga., is presi- 
dent. 


NORTH CENTRAL STATES. 


SANDUSKY, OHIO—Sandusky 
Gas & Electric Co. is planning for the 
installation of a new 400 hp. boiler at 
its plant, together with other extensions 
to provide for increased service. It is 
expected to perfect the expansion be- 
fore the advent of spring. The com- 
pany is operated by W. S. Barstow & 
Co., 50 Pine street. New York. 


WARREN, OHIO.—Trumbull Pub- 
lic Service Co. has been granted per- 
mission by the Public Utilities Commis- 
sion to sell $1,200,000 of three-year 
mortgage notes, the proceeds to be em- 
ployed for current expenses, general ex- 
pansion and as reimbursement for im- 
provements. 


SANDUSKY, OHIO.—Since the im- 
provements which are under way in the 
boiler plant of Sandusky Gas & Elec- 
tric Co. were started, such an amount 
of new business has been contracted for 
that it has become necessary to revise 
the original plans to accommodate an 
additional 400-horsepower boiler, which 
will be installed at once. It will also 
be necessary to install additional pumps 
for boiler feed, house service and stor- 
age. The original improvements are 
approximately 50 per cent complete, and 
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should be finished in 60 days. All ma- 
terial not now on hand is due for ship- 
ment and will arrive promptly. With 
the completion of the improvements un- 
der way a very material saving in oper- 
ating expenses will be obtained. 
McCORDSVILLE, IND.—McCords- 
ville Telephone Co. has been incorporat- 
ed with a capital of $2500 to maintain 
and operate telephone lines and ex- 


changes. Directors Thomas %. 
White, Samuel C. Trittipo. 
WAUKEGAN, ILL.—North Shore 


Electric Co. will extend electric lines to 
Greenwood avenue. Address general 
manager, 72 W. Adams street, Chicago. 


EAU CLAIRE, WIS.—Wisconsin- 
Minnesota Light & Power Co. is con- 
sidering the construction of power dam 
which will probably be located at Chip- 
pewa Falls, Holcombe or Dunnville. 


SHEBOYGAN, WIS.—Plans are be- 
ing prepared by Architect W. C. Weeks, 
Sheboygan, for telephone exchange. 
Owner, Citizens’ Telephone Exchange, 
706 8th street, Sheboygan. 


BUCK GROVE, IOWA.—The town 
contemplates calling bond election for 
completing electric light plant. Address 
Town Clerk. 


MARSHALL, MO.—Bids will be ad- 
vertised soon for the construction of 
an electric light plant to be erected in 
connection with the present waterworks 
plant. One 150 and one 250-kw. gener- 
ator, steam driven, one boiler, switch- 
boards, pole line materials are to be in- 
stalled at a cost of $75,000. Bonds have 
been sold. 


KANSAS CITY, MO.—Kansas City 
Light & Power Co. will build a new 
electric substation to cost about $35,000. 
Contract for the structure has been 
awarded to the E. L. Winn Construc- 
tion Co. J. F. Porter is president. 


MARSHFIELD, MO. — The City 
Council has approved a bond issue of 
$15,000 for the construction of a munic- 
ipal electric lighting plant. 


SUMNER, MO.—Sumner Electric 
Co. is planning for the construction of 
a 12-mile transmission line during the 
coming year. At the present time the 
company has inaugurated work on the 
building of a new transmission system 
to Forker, with total length of about 
10 miles. A. Stobaugh is manager. 


OSBORNE, KANS.—This city is in 
the market for a new cylinder for its 
Muncie engine, which will increase the 
power to 85 hp. 


SOUTH CENTRAL STATES. 


JEFF, KY.—Acup Creek Coal Co. is 
planning for the installation of new 
electric equipment at its properties. The 
machinery will include generators, mo- 
tor, and auxiliary apparatus, as well 
as two return tubular boilers. Arthur 
L. Ware is president. 


CHATTANOOGA, TENN. — Casey- 
Hedges Boiler Co. is planning for the 
construction of an addition to its plant, 
to cost about $20,000. 


BIRMINGHAM, ALA. — Fairfield 
Utilities Co. has been incorporated with 
a capital of $50,000 and will begin soon 
the improvement of streets, construc- 
tion of water works system and street 
railways and establishment of electric 
light and power plants. George Gor- 


don Crawford, president of Tennessee 
Coal, Iron & Railroad Co., 


is president. 
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FAIRFIELD, ALA.—Fairfield Utili- 
ties Co. will begin work in a short time 
on light, heat, power, gas, water, street 
car, street transformations and other 
city conveniences. This is a new com- 
pany, having been only recently organ- 
ized with a capital of $50,000, and the 
citizens of the newly incorporated city 
of Fairfield will be able to enjoy all the 
privileges found in the mother city 
when this work is completed. George 
Gordon Crawford, president of the Ten- 
nessee Coal, Iron & Railroad Co., is 
president of the new company; H. C. 
Ryding is vice president; L. T. Beecher, 
secretary-treasurer, and C. R. Sexton, 
assistant secretary. 

LUCEDALE, MISS.— Colonization 
3oard, J. A. Corbell, R. E. Winsett and 
James King, which is promoting found- 
ing of colony, propose to establish cot- 
ton ginnery, grist mill and telephone 
system. 

TUTWILER, MISS.—The City 
Council has approved a bond issue of 
$8,000 for a municipal electric lighting 
plant. 


BENTON, ARK.—After city had 
cancelled the franchise of the St. Louis 
Co., which furnished Benton electric 
lights, the plant and fixtures were 
bought by N. C. Dunn, who sold it to 
the water company. At a recent ses- 
sion of the City Council the ordinance 
creating an electric light improvement 
district was passed and as soon as pos- 
sible the electric light plant will be 
municipaily owned. 

LITTLE ROCK, ARK.—Little Rock 
Railwav & Electric Co. will install a 
new 5000-kw. turbo-generator at its 
local power plant. 


TISHOMINGO, OKLA.—Plans are 
being made for a new electric light 
plant. <A building 40x140 ft. will be 
erected for this plant. New machinery 
will be installed. The plant will cost 
approximately $18,000. 


FORT WORTH, TEX.—In connec- 
tion with its proposed new plant for the 
manufacture of oil well machinery, the 
Gulf Well Machinery & Manufacturing 
Co. is planning for the construction of 
a power plant for works operation. 
The general plant will include machine 
shop, pattern shop, forge shop, foundry, 
and other structures. 

WEATHERFORD, TEX.—The city 
officials are planning for the rebuilding 
of the electric lighting plant recently 
damaged by fire. 


WESTERN STATES. 


BUTTE, MONT.—Extensions in 
South Butte, involving an expenditure 
of about $30,000, are contemplated by 
the Mountain States Telephone & Tele- 
graph Co. 

SPOKANE, WASH —Work will 
soon begin on the installation of the 
new street-lighting system to be fur- 
nished the city by the Washington 
Water Power Co. under contract. The 
new lamps, which are of the nitrogen- 
filled type, will replace the old carbon 
arcs which have been in use nearly 25 
years. The new contract is for a period 
of ten years and calls for 1410 lamps 
at $52,179 per year. 

ASTORIA, ORE.—The port of As- 
toria has under consideration the estab- 
lishment of a coaling station estimated 
to cost about $500,000. 
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EL CENTRO, CAL.—The Utah Con- 
struction Co. is planning for the con- 
struction of a new private telephone 
line from El Centro to a point near 
Seeley. 


HOLTVILLE, CAL.—Extensive im- 
provements are contemplated by the 
Holton Power Co. to its local auxiliary 
plant, providing the company can be as- 
sured of 140 second-ft. daily continuous 
flow from the Imperial Irrigation Dis- 
trict. The cost of the proposed work 
is estimated at between $50,000 and 
$100,000. 


IMPERIAL, CAL.—The local power 
station of the Holton Power Co. was 
recently damaged by fire, entailing a 
loss of about $10,000. 


LOMPOC, CAL.—An ordinance has 
been passed granting the Santa Barbara 
Telephone Co. the right to maintain 
poles and wires, etc., for the transmis- 
sion of electricity for telephone and tel- 
egraph purposes in this city. 


LOS ANGELES, CAL. — The F. E. 
Newberry Electric Co., 724 South Olive 
street, has been awarded a contract for 
electrical work in the Edison Building, 
Third street and Broadway. 


LOS ANGELES, CAL.—The Munici- 
pal Engineering Department has com- 
pleted plans and specifications for a 
new steel pipe and penstock for munic- 
ipal power plant No. 2 in San Francis- 
quito canyon. As recently announced 
the plans have been in preparation for 
some time past, but the project has 
not matured until the present time ow- 
ing to the war. This work is esti- 
mated to cost about $75,000, and will 
be preliminary to the construction of 
the hydro-electric power plant on the 
municipal acqueduct system at this lo- 
cation. 


PALMDALE, CAL.—The installation 
of new electricaily-operated pumping 
plants in the Antelope Valley section, 
to cost about $500,000, is reported to be 
under consideration by the Palmdale 
Irrigation District. 


STOCKTON, CAL.—Directors of 
the Modesto and Hurlock irrigation dis- 
tricts have under advisement the con- 
struction of a new storage reservoir in 
connection with an electric power plant, 
to be known as the Don Pedro storage 
reservoir. The plans provide for a 
water capacity of 260,000-acre-ft., with 
a hydroelectric power plant, the initial 
installation to have a capacity of from 
6000 hp. to 10,000 hp. 


CANADA. 


GRAND FORKS, B. ‘C.—West Koo- 
tenai Power & Light Co. is preparing 
to construct a new electric transmis- 
sion line from Grand Forks to Prince- 
ton by way of Camp McKinney, at an 
estimated cost of $300,000, and has pur- 
chased the copper cable for this pur- 
pose. 








NEW PUBLICATIONS 








FUSIBILITY OF COAL ASH AND 
THE DETERMINATION OF THE 
SOFTENING TEMPERATURE is the 
title of Bulletin 129 prepared by Arno 
C. Fielder, Albert E. Hall and Alexan- 
der L. Feild, and published by the De- 


Vol. 73—No, 26. 


partment of the Interior, Bureau of 
Mines. The Bureau recognizing the 
value of information on this subject 
has made an investigation of laboratory 
methods to determine the fusibility of 
coal ash, and the bearing of the results 
on clinker formation in fuel beds. This 
publication reviews the literature on the 
subject and gives in detail the effect of 
various oxidizing, reducing, and neutral 
atmospheres, such as are found in vari- 
ous parts of the fuel bed on the soften- 
ing temperature of ash when molded 
in the form of Seger cones. As a re- 
sult of this study a practical method of 
determining fusibility has been devel- 
oped whereby the ash is caused to 
soften and form slags in which the iron 
exists in approximately the same state 
of oxidation as the iron in  fuel-bed 
clinkers. The bulletin, in addition to 
the vast amount of information, con- 
tains many illustrations and tables in 
explanation on the subject. Copies of 
this publication may be secured by ad- 
dressing: the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C., with remittance of 
20 cents. 


HYDRAULIC EXPERIMENTS 
WITH VALVES, HOSE, NOZZLES, 
AND ORIFICE BUCKETS.—As a part 
of the experimental work conducted in 
the Hydraulic Laboratory of the Uni- 
versity of Illinois a number of prob- 
lems has been investigated. The results 
of four such problems have been pub- 
lished by the Engineering Experiment 
Station of the University of Illinois 
as Bulletin 105. Part 1 of the bulletin, 
“Loss of Hydraulic Head in Small 
Valves” by Professor Arthur N. Talbot 
and Fred B. Seely, presents the results 
of experiments on the flow of water 
through 1-in. and 2-in. gate valves, 1-in. 
and 2-in. globe valves and 1-in. and 2- 
in. angle valves. In a variety of cases 
where such valves are used on com- 
paratively short pipe lines as in hydrau- 
lic elevator service, in office buildings 
and in special apparatus it is important 
to know the lost head caused by small! 
valves when set at various positions. 
As very few experimental results have 
been published on this subject, particu- 
larly for globe and angle valves, the 
data given mav be expected to prove 
useful. Part II, by Prof. Fred B. See- 
ly, presents the results of experiments 
on submerged sharp-edged orifices of 
various shapes and sizes discharging 
under moderately low and under very 
low heads. Considerable experimenting 
has heretofore been done on orifices dis- 
charged into air, but comparatively few 
investigations of submerged orifices 
have been made. Part III, “Fire Streams 
from Small Hose and Nozzles,” by Prof. 
Virgil R. Fleming, presents the results 
of experiments on 1%-in. hose and 
nozzles, both rubber-lined and unlined 
linen hose being used. These tests were 
undertaken to acquire data which would 
aid in computing the quantity of water 
delivered by a nozzle of the size ordi- 
narily used in the fire protection of the 
interior of buildings or in computing the 
pressure necessary in the mains to give 
an effective fire stream from such noz- 
zles. Part IV, by Prof. Melvin L. En- 
ger, describes the orifice bucket as 2 
means of measuring water and presents 
experimental data to indicate that the 
device is reliable for use in engineering 
practice. Copies of Bulletin 105 may be 
obtained without charge by addressing 
the Engineering Experiment Station, 
University of Illinois, Urbana, II. 
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Recent Patents 
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Selected and Summarized by Albert Scheible, Patent 





Electric Switch (1,283,682). —.A 
three-way solenoid switch adapted for 
step-by-step movement is described in 
this patent to Herbert W. Crane, of 
Chicago. 

Adjustable Light-Holder (1,283,446.) 
—By forming part of the wire into a 
coil extending through tubes which 
telescope within each other, Robert 
DeS. Anderson (of Pawtucket, R. I.), 
provides a fixture which may be 
lengthened or shortened considerably 
by the user. 

Combination Porcelain Socket (1,- 
283,491). —Under this title Edgar H. 
Freeman (of the E. H. Freeman Elec- 
tric Co., Trenton, N. J.) has patented 
. socket in which constantly live line- 
tapping terminals are mounted in a 
porcelain socket body, while line wire 
terminals are carried by a cap and 
make detachable connection with 
these tapping terminals. 

Electrostatic Ignifer (1,283,492.)— 
For automobile ignition systems Wal- 
ter S. Frost uses an electrostatic ma- 
chine with a peculiar armature and in- 
tensifier arrangement. The patent was 
assigned to the Rotary Ignition Syn- 
dicate, Ltd., of London, England. 

Non-Glaring Reflector (1,284,079) .— 
lo reduce the upward glare from au- 
tomobile headlights, William H. 
Wood (of Cleveland, Ohio) uses a re- 
flector having a smooth and plain re- 
flecting surface above its horizontal 
axis and having the portion below 
this axis made up of a series of flat 
light-diffusing surfaces. 

Dynamo Regulation (1,283,534).—In 
addition to the main field of a genera- 
tor which is inherently self-regulable 
for variations in speed, Henry Leitner 
(of Tunbridge Wells, England) uses 
an auxiliary series field superimposed 
on this main field. Then he varies 
the effectiveness of this auxiliary field 
by using a mechanism which is sensi- 
tive to variations in the voltage of the 
generator. 

Spark Plug (1,283,572 and 1,283,573). 
—As a unique feature of spark-plug 
construction, Albert Schmidt uses a 
metallic coating electrically deposited 
on an insulator and in molecular con- 
tact with the insulator, this coating 
being also in heat-conducting contact 
with the casing of the plug. He also 
uses an electrolytic deposit for form- 
ing a gas-tight seal between an insu- 
lator and an electrode extending 
through the bore of the insulator. 
Both patents were assigned to the 
Champion Ignition Co. of Flint, Mich. 


Making Nitric Acid (1,283,598).— 
According to the process patented by 
Bruno Thomas (of Seattle, Wash.) 
nitrogenous gas is absorbed in a 
liquid under an excess of pressure, 
while at the same time the lower ox- 
ides of nitrogen are converted by elec- 
trolysis into nitric acid. 


Attorney, 79 West Monroe Street, Chicago, Illinois 





A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 











Sign Flasher (1,283,206).—A com- 
mutator type flasher, patented by 
Joseph A. Karpel of New York City. 

Thermostatic Cable (1,283,260).— 
A metal tube of relatively low fus- 
ing point forms one element of the 
cable devised by Herbert D. Mont- 
gomery, of Brooklyn. 

Precious Metal Alloy (1,283,264).— 
Electrical purposes are named among 
the uses for an alloy comprising ap- 
proximately 15 parts of palladium, 35 
of silver and 50 of gold. Patented 
by William E. Mowery, of St. Paul, 
Minn. 

Dry Battery Solution (1,283,292).— 
For dry cells, Isaiah Pletcher (of 
Iuka, Ill.) uses a mixture of acid 
vinegar, acetic acid, salicylic acid and 
carbolic acid. 

Primary Battery (1,283,005).—Hen- 
ry Wilhelm and Harold Olaneta 
(both of Brooklyn, N. Y.) make a 
cartridge for a battery by wrapping 
a substantially non-porous material 
around a body which contains an 
electrode. 

Suspending Batteries (1,283,107).— 
Cushioned suspensions for support- 
ing storage batteries on vehicles are 
shown in this patent to Francis De- 
neen and Courtney N. Mitchell, (both 
of Cleveland, Ohio), the arrange- 
ment being such as to cushion the 
battery against either upward or 
downward movement. 

Sealing Wax Heater (1,283,137).— 
In the electric heater of Elbert Fow- 
ler (Atlanta, Ga.) a reflector concen- 
trates the heat rays on a wafer of 
sealing wax or the like. 

Lighting Fixture (1,283,162).—Ed- 
win Guth mounts an almost flat re- 
flector over the lamp and suspends 
a somewhat flaring ring-shaped shield 
below this to intercept the direct 
rays of the light. Patent assigned to 
the Luminous Unit Co. of St. Louis. 


Silicon Iron Electrode (1,283,280). 
—Conducting leads or lugs are cast 
integral with an electrode of silico 
iron, and the molten mass is chilled 
to produce a dense resistant struc- 
ture extending considerably below 
the surface. Patent assigned by Wil- 
liam K. Page to the Chile Explora- 
tion Co. of New York. 








Darning Last (1,283,936).—To bring 
joy to sock-wearers and their wives, 
Edna C. Smith has devised an illu- 
minable last for attachment to a bat- 
tery of the ordinary flashlight type. 


Magnetic Clutch (1,283,825).— 
Clutch arms carrying friction wear- 
ing material form part of the con- 
struction of this patent, assigned by 
A. D. T. Libby to the Splitdorf Elec- 
trical Co., of Newark, N. J. 


Outlet-Box Cover (1,283,804).—The 
cover of this box is screwed to a cap 
which in turn is threated on a central 
nipple forming part of the box. Pat- 
ented by Philip Klein, of Brooklyn, 


aN. . 


Electric Welding System (1,283,715). 
—For an arc-welding system, Charles 
H. Florandin and Alan M. Bennett 
(both of Westfield, N. J.) use a relay 
in the work circuit for controlling the 
shunting of the series field of the gen- 
erator. (Patent assigned to the C. & 
C. Electric & Mfg. Co.) 


Storage Battery (1,283,779) —In this 
battery, the active material in both 
plates is arranged in pockets, but the 
pockets of the positive plates extend 
at right angles to those of the nega- 
tive plates. The patent was assigned 
to the Edison Storage Battery Co. by 
Miller R. Hutchison and Charles W. 
Norton. 

Automatic Telephony (1,283,413).— 
Electrically controlled means for au- 
tomatically connecting a calling sub- 
scriber with an idle trunk line and 
for keeping the trunk line busy are 


‘described by Alexander E. Keith (of 


Chicago) in this patent, assigned to 
the Automatic Electric Co. on an ap- 
plicztion filed in 1907.) 

Electric Clock System (1,283,431). 
—A synchronous motor adapted for 
use on an alternating current of a 
frequency sufficient for commercial 
lighting, is used in this time-distrib- 
uting system. Patent assigned by 
Henry E. Warren to the Warren 
Clock Co. of Ashland, Mass. 


Self-Starting Synchronous Motor 
(1,283,432 to 1,283,435). — These 
patents show three types of motors 
adapted for use as parts of electric 
clock systems, and a timing device 
including a self-starting rotor with- 
in a rotating field. All assigned by 
Henry E. Warren to the Warren 
Clock Co. of Ashland, Mass. 

Twin Motor Elevator Operation 
(1,283,827).—Where both a main and 
an auxilitry motor are used for op- 
erating a single car, the speed of one 
motor is used for controlling the 
other motor when the car approaches 
a predetermined stopping point. (Pat- 
ent assigned to the Otis Elevator Co., 
by David L. Lindquist, of Yonkers, N. 
Y., and Frederick Hymans, of Glen 
Ridge, N 
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J. H. Harper Appointed Chief Engineer of Niagara Falls 
Power — R. S. Riley to Supervise Trial Trips of Ships 


Roy GraHAm has severed his connec- 
tion with the Holton Power Co. to open 
an electrical shop for himself in Calex- 
ico, Cal. 


Emit C. ScuMuint, vice-president and 
general manager of the Springfield Util- 
ities Co., Springfield, Ill, has been 
named one of the receivers of the Des 
Moines City Railway Co. Homer A. 
Miller, president of the Iowa National 
Bank of Des Moines, is the other re- 
ceiver. 


G. M. KaLtwasser, vice-president and 
general manager of the Harrisburg 
Light & Power Co., Harrisburg, Pa., 
has resigned. It is understood that Mr. 
Kaltwasser will become affiliated with a 
rubber concern as a leading official. 


Tuomas W. MEAcHAM, president of 
the New Process Gear Corporation, 
Syracuse, N. Y., was given a testimonial 
dinner at the Onondaga Hotel, Dec. 14 
by about 100 employes of the company. 
Mr. Meacham is retiring from the busi- 
ness, having sold out his interest. 


Henry A. BacHMAN, formerly vice- 
president and general manager of the 
Edison Storage Battery Co. and 
Thomas A. Edison, Inc., West Orange, 
N. J., and lately factory manager at the 
Long Island City plant of the Wright- 
Martin Aircraft Corporation, was the 
recipient of a testimonial dinner at the 
Ansonia Hotel, New York, Dec. 14, upon 
retiring from his present position with 
the Wright-Martin company. 


A. M. Duptpy, of the industrial en- 
gineering department of the Westing- 
house Electric & Manufacturing Co. at 
East Pittsburgh, Pa., has been appointed 
section engineer in charge of the auto- 
motive equipment section, in which are 
handled the engineering work in con- 
nection with the automobile apparatus, 
such as ignition sets, starters, gener- 
ators, etc., and radio apparatus, appli- 
cations to airplanes and military work, 
and farm lighting sets. 


TI. H. Mitts, who has been associated 
with the Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, Pa., for 
the past 23 years, recently resigned to 
become superintendent of the Sperry 
Gyroscope Co., of Brooklyn, N. Y. Mr. 
Mills began his career with the West- 
inghouse company as a machine oper- 
ator, and finally became superintendent 
of the small industrial motor depart- 
ment. 


Watter S. GIrrorp, 
rector of the Council of National De- 
fense, was recently appointed comp- 
troller of the American Telephone & 
Telegraph Co., succeeding Charles G. 
Du Bois, elected vice-president of the 
Western Electric Co. Mr. Gifford was 
formerly chief statistician of the Amer- 
ican Telephone & Telegraph Co., and 
was loaned by that company at the re- 


until recently di- 


quest of Secretary Baker to assist in the 
organization of the Council of National 
Defense. 


FRANKLIN L. Ha:ct, formerly assist- 
ant secretary and auditor of the Nar- 
ragansett Electric Lighting Co., Provi- 
dence, R. I., was recently elected secre- 
tary and treasurer of the company to 
succeed the late William G. Nye. 


F. S. Mitts, Pacific Coast representa- 
tive of the National X-Ray Reflector 
Co., is now making his headquarters at 
San Francisco, where he expects short- 
ly to establish a laboratory. Mr. Mills 
had just added Oregon and Washington 
to his territory. 


FrANK Sutton, Jersey City, N. J., has 
been appointed by the City Commission 
to prepare plans and specifications and 
supervise the electrical work in the new 
addition to the City Hospital. Mr. Sut- 
ton will work in conjunction with John 
T. Rowland, Jr., 100 Sip avenue, archi- 
tect. 


Georce McDerMANpD, formerly chief 
chemist of the Denver Gas & Electric 
Light Co. and in charge of the labora- 
tory of the Crown Tar Works, has be- 
come manager of the tar department, 
succeeding the late Albert E. Reynolds. 
Mr. McDermand has been with fhe 
Denver company for the past 11 years, 
prior to which time he was engaged in 
similar work in Detroit. 


FranK H. Brooks, formerly manager 
of the Lincoln (Neb.) Traction Co., 
member of the firm of Mid-West Elec- 
tric Co. of Omaha, Neb., and general 
manager of several Iowa public utilities, 
has recently been appointed general 
manager in charge of operation of the 
Continental Gas and Electric Corpora- 
tion’s properties in Iowa and Nebraska, 
with headquarters at Omaha. 


R. Sanrorp Rixey, president of the 
Sanford Riley Stoker Co., Ltd., Worces- 
ter, Mass., and of the Murphy Iron 
Works, Detroit, Mich., has been re- 
quested by the Emergency Fleet Cor- 
poration to arrange for supervision of 
trial trips of all merchant ships now 
being turned out in this country. He 
will undertake the organization of this 
depattment for the Emergency Fleet 
Corporation beginning July 1, but has 
an arrangement by which he will retain 
supervision of his other interests dur- 
ing his connection with the Emergency 
Fleet. 


Rosert C. Byter, for nearly four years 
advertising production man for the S. 
. F. Ball Bearing Co., Hartford, Conn., 
1as been appointed advertising man- 
ager of the S .K. F. Administrative Co. 
of New York City. Mr. Byler will di- 
rect the advertising of the S. K. F. Ball 
Bearing Co. of Hartford, the Hess- 
Bright Manufacturing Co. of Philadel- 
phia and the Atlas Ball Co. of the same 


city, all of which are controlled by the 
S. K. F. Administrative Co. Until fur- 
ther arrangements are made Mr. Byler 
will remain with the S. K. F. Ball Bear- 
ing Co. of Hartford, Conn. 


H. L. TreeMan, industrial engineer 
of the J. G. White Management Cor- 
poration, New York, was recently pro- 
moted to the position of manager of 
the electric department of the Eastern 
Pennsylvania Railways Co. and the 
Eastern Pennsylvania Light, Heat & 
Power Co. of Pottsville, Pa. 


H. M. Bytiessy, who for some time 
past has devoted his time and untiring 
effort to the work of our Government, 
has returned to private life as head of 
H. M. Byllesby & Co. Since early in the 
year he has been in London as repre- 
sentative of the purchasing board for 
the United States Army in Europe, with 
a commission as lieutenant-colonel. 


V. BerNARD SfEMS was recently ap- 
pointed principal assistant engineer of 
the Water Department of Baltimore, 
Md. He is a technical graduate and 
started the practice of engineering in 
1908 with J. G. White & Co. of New 
York, on the work of reconstructing 
and electrification of the Maryland elec- 
tric railways. He entered the employ of 
the City of Baltimore in 1909 when new 
improvements to the water system had 
started and was with the municipality 
from that time until July 16, 1918, hav- 
ing been assistant engineer, filtration 
division and pitometer engineer, engi- 
neering and construction division. In 
July, 1918, Mr. Siems was granted leave 
of absence to assist the construction di- 
vision of the War Department on the 
design and construction of water works 
at Camp Meade, Md. 


Joun L. Harper, who for the last 16 
years has been connected with the Hy- 
draulic Power Co. of Niagara Falls as 
chief engineer, and also chief engineer 
of the Cliff Electrical Distributing Co., 
of the same city, since its inception, has 
become chief engineer of the new Ni- 
agara Falls Power Co., formed by a 
consolidation of the Niagara Falls Pow- 
er Co., the Hydraulic Power Co. and the 
Cliff Electrical Distributing Co. and 
their subsidiaries. Mr. Harper will be 
in charge of operation under the gen- 
eral manager, Paul A. Schoellkopf. 
Prior to his connection with the Hy- 
draulic Power Co., he was associated 
with the Twin City Rapid Transit Co., 
Minneapolis, Minn., and the St. Croix 
Power Co., Apple River, Wis. Mr. Har- 
per is a graduate of Cornell University 
and a member of the American Society 
of Civil Engineers, American Ceramic 
Society, American Society of Mechani- 
cal Engineers, American Electrochemi- 
cal Society, National Geographic So- 
ciety, American Society for the Ad- 
vancement of Science and American 
Civic Alliance, and a fellow of the 
American Institute of Electrical Engi- 
neers. 
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Now that the Warls Won— What? 


XVI. 













Relinquish 
No Raw Materials 


We must guard ourselves against motives of 
fear in the business world. At present most of 











our factories and storerooms are filled with 






raw materials and commodities which the 
Owners may be tempted to sell at sacrifice 





prices in order to restore cash balances wholly 
depleted by war taxes and purchase of liberty 
bonds. 








Precipitate action of this kind, if based on a 





fear that raw materials will generally decline 
in value, will bring individual and national 






loss. 





The most knowing and deliberate business 
men realize that the available supply of basic 
materials for human use and consumption is 
many times less than the world will need for 







some years to come. This is the inevitable 





result of four years of systematic destruction 
without replenishment in every quarter of the 
globe. 












HE appended warning by the 
Chief of the Bureau of Foreign B. S. CUTLER. 
and Domestic Commerce is 

very timely. Now more than ever, 
with a serious shortage of finished 
supplies for construction work and 
industrial operation threatened, 
must American manufacturers bend 
every energy towards working up 
raw materials on hand and making 
all possible provision for more. 


















C. A. Tupper, President . CHICAGO 
INTERNATIONAL TRADE PRESS, Inc. 
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Utilities Seek Aid of States. 

To assist in the solution of problems of 
the public utility corporations a resolu- 
tion introduced by O. B. Wilcox, of Bon- 
bright & Co., Inc., New York, was passed 
at the convention of the Investment 
Bankers’ Association of America, recom- 
mending that the utility commissions be 
made responsible for the welfare of the 
corporations. The resolution read as fol- 
lows: 

“Resolved, That the capital necessary 
for the development and expansion of 
adequate and efficient public service can 
be secured in competition with op- 
portunities for safe and profitable invest- 
ments in unregulated enterprises only if 
the state and municipal bodies regulating 
public utilities, by just valuation of prop- 
erty devoted to the public use and by 
fair rates for public service, provide for 
the payment of all costs of operation, per- 
mit the replacement out of earnings of 
property worn out or no longer useful and 
allow the accumulation of funds sufficient 
to assure the credit of public utility com- 
panies and the continued payment of fair 
returns on the capital invested.”’ 


Northern Illinois Public Service Of- 


fers New Bond Issue. 

An issue of $2,500,000 first and refund- 
ing mortgage 5 per cent bonds of the 
Public Service Co. of Northern Illinois is 
being offered by Halsey, Stuart & Co., 
Chicago. These bonds, dated Oct. 1, 1911, 
become due Oct. 1, 1956, with interest 
payable April 1 and Oct. 1, without de- 
duction of 2% normal Federal _ in- 
come tax. They are selling at 87% and 
yielding about 5.85%. The bonds are 
a direct obligation of the company 
and are secured by a mortgage on all of 
its fixed assets. Indicative of the wide 
coat behind the issue may be cited the 
act that these bonds are followed by $7,- 
672,000 preferred stock on which 6 per cent 
dividends have been continuously paid 
since 1912, and $12,075,000 common stock 
paying 7 per cent dividends. Based on 
prevaling quotations, these stocks have a 
present value of $17,772,300. The Public 
Service Co. of Northern Illinois serves a 
territory which comprises one of the best 
markets in the entire country for the 
sale of light, heat and power serv- 
ice. It includes the important manufac- 
turing and residential districts of Chi- 
cago, also 15 counties in northeastern 
Illinois, the combined population of 
which is in excess of 750,000. 


Two Large New - York Utilities Merge. 
At a special meeting of the_ stock 
holders of the Kings County Electric 
Light & Power Company, plans have 
been approved for a merger with the 
Brooklyn Edison Co. under the _ latter 
name, and which corporation, as hereto- 
fore, controlled the Kings County organi- 
zation. Application has been made to the 
Public Service Commission for approval 
of the proposed merger, with permission 
asked to approve a blanket mortgage for 
$100.000.000 as well as a bond issue for 
$6,000,000, the proceeds to be used, in 
part, for extensions in the company’s 
plants. system and for general expansion. 
The Kings County company has a capital 
stock of $19,000,000, of which $17,162,600 
is outstanding. The capital stock of the 
Edison company is $5,000,000, all out- 

standing. 

Niagara Falls Power Bonds Issued. 

Spencer, Trask & Co., of New York, Bos- 
ton and Chicago, are offering $2,000,000 of 
the refunding and improvement (closed) 
mortgage 5 per cent bonds of the Ni- 
agara Falls Power Co., the Hydraulic 
Power Co. of Niagara Falls. This com- 
pany is a consolidation of the Hydraulic 
Power Co. of Niagara Falls, the Cliff 
Electrical Distributing Co., and the Ni- 
agara Falls Power Co., under the title 
of the last named company. The con- 
solidation was urged by the War Depart- 
ment of the United States to provide suf- 
ficient electrical energy for industries in 
and around Niagara Falls and has been 
approved by the Public Service Commis- 
sion for the Second District of the state 
of New York. 
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PHILADELPHIA RAPID TRANSIT. SOUTHWESTERN POWER & LIGHT. 
Philadelphia Rapid Transit Co. reports Southwestern Power & Light Co. re- 
for November gross earnings of $2,764,922, ports for October gross earnings of its 


as compared with $2,512,229 in 1917; net subsidiary companies as 


$526,406, as 


earnings $993,759, against $1,010,219. Gross against $434,749 in October, 1917; net 


earnings for the five months ended with earnings $175,757, compared 


with $190,125 


November were $13,407,452, compared For the 12 months ended with October. 

with $12,408,029 for the corresponding pe- gross earnings were $5,519,042, compared 

riod of 1917; net earnings $4,659,407, as with $4, 576,558; net earnings, "as against 
268. 


compared with $5,173,430. $2,084, 








DETROIT EDISON CO. 
Month of Month of 10 ae of 
1918. 


Oct., 1918. Oct., 1917. 
Operating Revenue 
Commercial electric revenue....$1,088,919.82 $ 926, ry 55 $9,187,806.26 
Municipal electric revenue 26,640.78 24,041.00 263,841.16 
Sales to street railways 68,241.98 72, 666.50 701,738.98 
Sales to other public service cor- 
porations 12,827.29 12,192.93 121,092.46 
Miscellaneous revenues 382.33 908.90 23,430.24 
Non-Operating Revenue— 
Steam sales 55,388.83 78,699.33 626,338.15 
Other non-operating revenue .. 15,888.14 14,322.16 139,711.27 


10 months of 
1917. 


634,408.29 
141,883.03 





Total gross revenue $1,268,289.17 $1,129,437.37 $11,063,958.52 


$9,827,671.75 





Expenses— 
Operating and  non-operating 
(except renewal, replacement 
and contingent) 3 y 47 739,552.14 
Renewal, replacement and con- 
tingent (depreciation reserve) 9,695. 89,695.00 651,090.00 


$7,546,103.38 


$6,264,063.13 
651,090.90 





Total operating and non-operating 
expenses 911,774.47 829,247.14 $8,197,193.38 


$6,915,153.13 





Net income § §6356,514.70 300,190.23 $2,866,765.14 


$2,912,518.62 





Deduction from Income— 
Interest on funded and unfunded 


debt 86,755.21 $1,096,262.28 





$ 86,755.21 $1,096,262.28 


$ 852,691.74 





$ 213,435.02 $1,770,502.86 


$2,059,826.88 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. 
Public Utilities— 
Adirondack Electric Power of Glens Falls, common 
Adirondack Electric Power of Glens Falls, preferred 
American Gas & Electric of New York, common 
American Gas & Electric of New York, preferred 
American Light & Traction of New York, common 
American Light & Traction of New York, preferred 
American Power & Light of New York, common 
American Power & Light of New York, preferred 
American Public Utilities of Grand Rapids, common 
American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 
American Water Works & Elec. of New York, common 
American Water Works & Elec. of New York, particip 
American Water Works & Elec. of New York, first preferred... 
Appalachian Power, common 
Appalachian Power, preferred 
Cities Service of New York, common 
Cities Service of New York, preferred 
Commonwealth Edison of Chicago 
Comm. Power, Railway & Light of Jackson, common 
Comin. Power, Railway & Light of Jackson, preferred 
Federal Light & Traction of New York, common 
Federal Light & Traction of New York, preferred 
Illinois Northern Utilities of Dixon 
Middle West Utilities of Chicago, common 
Middle West Utilities of Chicago, preferred 
Northern States Power of Chicago, common 
Northern States Power of Chicago, preferred............... vremngped 7 
Pacific Gas & Electric of San Francisco, common 
Pacific Gas & Electric of San Francisco, preferred 
Public Service of Northern [llinois, Chicago, common 
Public Service of Northern Illinois, Chicago, preferred 
Republic Railway & Light of Youngstown, common 
Republic Railway & Light of Youngstown, preferred 
Standard Gas & Electric of Chicago, common 
Standard Gas & Electric of Chicago, preferred 
Tennessee Railway, Light & Power of Chattanooga, common.. 
Tennessee Railway, Light & Power of Chattanooga, preferred. . 
United Light & Railways of Grand Rapids, common 
United Light & Railways of Grand Rapids, preferred 
Western Power of San Francisco, common 
Western Power of San Francisco, preferred 
Western Union Telegraph of New York 
Industrials— 

Electric Storage of Philadelphia, common 
General Electric of Schenectady 
Westinghouse Electric & Mfg. of Pittsburgh, common 
Westinghouse Electric & Mfg. of Pittsburgh, preferred..... oes 


Bid Bid 


Per cent. Dec. 17. Dec. 24. 
6 14 14 


69 
100 
43 
240 
100 
55 
74 
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Reegrinds 
Button - Dies 
in 3 Minutes 


GOOD example of one form of saving 

made possible through the use of the ) ——. 

DUMORE grinder is found in the above Mie .- are 
illustration. Here is the attachment known | For general tool room use 
as Equipment C that regrinds button-dies at | o of Sache, 30/000 RPM. 
the rate of twenty an hour. The special — os lie 
spring chuck holds an emery pencil that trav- a Ae 
els at the rate of 50,000 R. P. M. which has 
been found to be the correct cutting speed for 
work of this nature. Reclaiming these old 
and seemingly worthless dies, which former- 
ly had to be discarded, means an enormous 


saving in the course of a few months. 


The DUMORE grinder is portable and so con- 
structed that the attachments are inter- 
changeable. In other words, Equipment C 
may be detached and Equipments A or B put 
on. This gives the tool a very wide range 
of operation and makes it indispensable 
to the shop interested in securing the very 
best results. The DUMORE grinder is in per- 
fect running balance and gives even small 
emery wheels the correct cutting speed. 
Chatter, taper or bell-mouthed grinding is 
thereby eliminated. 


If your dealer does not carry the DUMORE 
in stock, write us for specifications and prices. 


WISCONSIN ELECTRIC COMPANY - 
5206 16th Street — Racine, Wis. ” rz baton dict 
thie with Acad 6, 
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Central Mfg. District 
Freight Station, Chicago 
S. Scott Joy, Architect 
Oscar M. George, Electri 


Big New Type Freight Station 
Equips with “DIAMOND” Wire 


HIS giant freight station—lately siti the 

Central Manufacturing District, Chicago, is typ- 
ical of the new class of big city freight stations. Its 
equipment is in keeping with the size of the struc- 
ture—modern, strictly up to date. That is why 
Goodrich “DIAMOND” Wires and Cables were 
selected for the wiring throughout. 


The reason—Goodrich is known to adhere strictly 
to requirements as outlined in the specifications and 
therefore the user gets exactly what he asks for— 
not less. 


“DIAMOND” Wires have long been regarded as 
absolutely dependable by architects and contractors 
because they give the service with the fewest inter- 


ruptions. 


Specify “DIAMOND” Wiring in your order. 


THE 6.F. GOODRICH RUBBER COMPANY 


The City of Goodrich—AKRON, OHIO 


"DIAMOND" 
INSULATED WIRE «& CABI 














